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IHTRQDDCIION 

A problen r'lapsd by nost or tho doroloplng countrioB is tbAb of woldixig 
diaparabe^ locally-organizod snb*soel6ti.o8 inbo a onlflod nabion* Ono con* 
eondbanb of dereloinenb is the drawix^ into a natloxial nebifork of eeoaomlc and 
poUbieal parblelpabloD of iiaiiy foonaerly aatononoas^ eelfHSufflcie&b groupe* 

This sbivty’ Is concerned with, the socio-econoBilc ecology of hunan-resource de- 
velopoenb^ Its dlsbrlbabLon and assodablon with other aspects of deTelopaent 
of niftd«wn< nat i on as nanlfestsd in adnlt populations* It deals also with 'ttie 

nn pf Bodsmlziiig Inflxiflnces throng the spread of literacy and schooling 
aiantng the nsnbers of the rising generation* Goneeptaally the stody Is gronnded 
prlnarlly in coamnlcatlon theory^ prlnarlly as delineated by Torsten Hlger- 
strand's constructs of "infomation fields" and "resistance" and in Durkhelm's 
dual concept of social and plqrslaal density* ThnSy althou^ the df^ta are for 
geographic unlts^ the relevant "space" Is c o wwui l c atlon space and the geographic 
data are interpreted accordingly* 

Mexico is used as an exenqple* Previous studies have described the large 
proportion of the Merican population living a life Marg i n al to national develop- 
nwnt^ the vast disparities anong regions in degree of nodemlzatimi^ and the 
advance of the key cities over the rest of the na'^on* Casanova identifies the 
"marginal" population hy literacy and by habits of food and dress* Certain foods 
and ways of dress are custonarily used by indigenous people; others^ as the 
wearing of shoes, require the adoption of a new style of life* Ihtercarrelations 
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among these Ttrlables of food and dress show that clnsters of them (e«g«^ eating 
raaiae^ walidng barefoot^ ilUterac 7 ) are highly associated with the proportion 
of the population living in rural areas* In spite of the fact that Maocico has 
undergone a genuine social revolution and has eixperienced industrialization and 
urbanization^ marginal populations persist*^ 

lates^ in his study of regional development^ contrasts the accelerated 
growth of favored areas and the continuing gap between prosperous and poor areas* 
In ^icatio" and National Development* layers enphasizes the heavy concentration 

3 

of development of resources in a few industrial areas only* Ihe emphasis in 
this study is in identifying the educational components of a development neoDis 
so that development potential can be spotted outside of the clearly advanced 
areas* 

These studies implicitly suggest barriers in coammication^ i«e*^ in the 
flow of influence lt*om the modernized to the traditional segments of the popu<» 
lation* They suggest also the need to study how psripheral groups becoms part 
of national life, in part by the diffusion of Innovations* Innovations may be 
of diverse kinds, little and big* Thqy include not only the use of new objects 
(as wheat bread or bicycles) but also new institutions or agencies such as 
schools— or even acquisition of literacy without schooling smong heretofore 
illiterate populations* The ways in idiich Innovations are transmitted throng 
the population and the responses of the recipients to new ideas set the con- 
ditions for social change* 

^Fablo Gonzalez Casanova, "Sociedad plural y desarroUo:el case de 
Mexico," Anmrica Latina* V, No* U (Octubro-Dezenihro de 1962), 31-51. 

^Paul Laimurtine lates, El Desanrollo Re^onal de (Maxico* D«F*: 

Banco de Mexico, 3*A* Departamento de Investlaciones Industrules, 1962)* 

^Charles Nash Myers, Education and Nhtion^ Pev^^Ment in Mexi^ 
(Princeton, New Jers^: Princeton Uhiversity, Industrial Relations Section, 

196^). 
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Several of the etodlee in Haodeo have f oouaed on eonmnicatiun llxiSce 

studying the nature of the contacts which reduce the isolation of rural people* 

Kunkel, in a study of several connnmities, found econonic dependence (above the 

level of differentiation of activities within comunities) to be present in al* 

most all the cases where new ways had penetrated* He concluded that economic 

links are a precordition for broader social changes*^ The Youngs and Moore also 

e]q>lored the conditions under which change occurs* They asked why people leave 

farming for industrial work* The Youngs found that movnmsnt toward industrial 

work was a function of associations with people who were already involved in the 

2 

urban occupational structure* The foregoing works used the commit as the 
unit of observation in studying under what ccnditions a visible comnitnsnt to 
new ideas comes about, why people change their occmpation, or idiy they acc^t 
new social customs* 

As one aspect of a larger study, llick identified the most developed 
areas in Mexico and clasaifled the remaining states in their locational reXation- 
ship to these centers* Here development was seen as a function of location, of 



^J* H« Yunkel, "Economic Autonomy and Social Change in Mexican l^Lllages," 
Econonic Development and Cultural Change « X, No* 1 (October, 1^1), ^-63* 

2 

Frank and Ruth Young, "Individual Commitment to LvInstrlalLsation In 
Rural Mexico" (uzqpublished x>apar)* Of the two villages in Moore's investigation, 
it was the village that was more physically isolated, had poorer land, and was 
more traditionally oriented on various indexes, that sent out the greater pro- 
portion of factory workers* Moore argued that it was poverty and the lack of 
alternatives tliat pushed people off the land in one village and the relative 
prosperi'^ and benefits of land reform that k^t villagers in the other village* 
He concluded that idiile factory workers were most readily recruited from non- 
agricultural occiq>ation8, it was disadvantaged persons in agriculture idio would 
make the move, idiile those in more developed farm areas mi^t not* liihlle pover- 
ty mi^t be a factor in recruitment of unskilled labor, at higher occupational 
levels other sets of complex factors as rewards in goods and services, prestigw 
and esteem were operative* Within this framework there is room for tto interpre- 
tation that the oomnunication network between factory workers and Ihe poorer 
village reinforced the mobility patteom and heli>ed overcome the inertia of the 
villagers* Wilbert E« Moore, Industrialization and labor (Ithaca: Cornell 
University Press, 1951)* 



u 

accessibility to a source of change*^ It was a linV through eecoonio actlTity 
to a base outside the coanunity that was part of the process of change* 

What is needed is a panoranic Tlew of the society; of the s tru c tu ral 
correlates of social and econonic integration; of the aovenent of ideas and 
people as mediators between the develcqped and the traditional areas* The eoo* 
logical perspective lends Itself to this kind of analysis* Ve nay look upon 
society as an Interaction among the physical snvironnent, forms of organization 
for sustenarce^ technology^ and population concentration and increase* The 
reduction of Isolation presupposes a source of change; it requires fthannai iji of 
comnninication; and qualities of the recipients influence their acc^tance or 
rejection of change* The innovation itself may be one that functions as a 
mediator bettfeen the traditional and the modem ways of life* The diffusion of 
an innovation among a population is enhanced or constrained by the envirorinflnt 
as well as by circumstances of time and qpace* The problem then is one of dis- 
covering the ways in which an innovation is diffused among a population^ and 
secondly how this diffusion fosters other social changes* Evidently schooling 
is of key Interest in both respects* 

Educational systems have in many cases been aligned with forces pre- 
serving the traditional culture and helped to perpetuate the prerogatives of 
established elites* However, the diffusion of schooling inevitably supports 
and normally fosters modernization* Schooling enables its adopters to acquire 
new skills, to qualify for a wider range of occupations, or to «qpply 

^)lilton Gllck, "The Impact of Economic Development on the Returns to 
Labor in Agriculture in Mexico" (uxqmblished Ph*D* dissertation. Department of 
Economics, University of Chicago, 1963), p* 3U* 

2 

Otis Dudley Duncan and Leo F* Schnore, "Cultural, Behavioral and Eco- 
logical Perspectives in the Study of Social Organization*" American Journal of 
Sociology* 7ol. 1X7 (19^9-1960). 
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teohnologleal I j ip r o vq Biente in their aotlTltiee. Where traditional onltoree and 
languagee differ from the dominant language of the better educated and more eco- 
nonieally aavanoed sector e of a pppalation^ the, diffusion of education in that 
language fosters national unity and the integration of heretofore isolated 
groups into the central stream of on-going national life* Ihe spatial patterning 
of educational ati rinnents among the adult members of a population is thus a clue 
both to opatial patterning of socio-econondc derelopnent and to the likely ef- 
fectiveness of the netirarks for connmication of Ixifomation and attitudes con- 
ducive to the diffusion of modernization* The first four chapters of this study 
delineates those patterns and their association with other factors in and manifes- 
tations of socio-economic devslppment* 

I^lmary schooling in developing countries nay also be viewed as a new 
trait or innovation^ the spread of idiich is to be explained* The probleDi than 
is to trace the patterns in vhidi education is diffused through the society end 
to Interpret them* This is the principal concern of Chapters V and where at- 
tention is centered upon school enroUoents, continuation rates^ and age-grade 
characteristics of children* Whereas in the first part of this study^ the re- 
lationships are such as to make distinctions between cause and effect exceedingly 
problematic^ there can be no ambiguity about tiding child literacy and enrollment 
rates as dependent variables^ to be explained by other charaoteristies of the 
society (including educational attainments of adults)* 

Ihe ecological point of view that ie used throughout the study provides 
a framework hy means of which it is possible to synthesise the saalywis of inter- 
relationshipe among a wide diversity of statistical data* But an explanatory 
development# of that framework^ and its use for analysis of communication and 
diffusion of education and economic change, is needed* 
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Relations of Occupationa sad technology 
to beT^Qpasnt 

The criteria for choosing variables were derived from Darlcheim*s dis- 
cussion of social morphology. In his Division of Labor in Society^ Duricheim 
defiles two types of social organization. One is a segmented mode of organi- 
zation characteristic of small and isolated or autonomous aggregates in which 
little control has been achieved over the local environment. A second type of 
organization (embracing modeni industrial society) rests on an intricate Inter- 
dependence of specialized parts; this differentiation is due to the division of 
labor and exchange of goods and services. The self-sufficient segments are 
broken down within communities and between societies and isolation amox^ units 
is reduced.^ 

In an ecological analysis^ the description of the economic organization 
of the society is one of the indexes to ttie shift from a type of organization 
in which all the members engage in subsistence activities to one based on an 
interchange of goods and services. One meaning of development is this transfor- 
mation cf the self-sufficient segments of the society into differentiated, inte- 
grated, and interacting units. Part of social change is an adjustment to techno- 
logical change. Adjustment involves relating population to job opportunities, 
and idiere these are not locally available, migration becomes a means of achieving 
an adjustment. 



^Tbille Durkhein, The Division of Iiabor in Society, trans. George Sinpson 
(New York: The Free Press, 1953). discussion also lso J. Schnore, The Urban 
^ene (New York: The PVee Press, 1933 )> PP« 3-Ul« 
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Social and Phyaical Denglty 

A ndniiauBi population size and density are necessary to heterogeneous 
and cong)lex social units* However , population concentration alone does not in- 
sure weakening of isolation among parts* Durkheim noted that "sesnentatian" or 
lack of marked differentiation in a society may persist in spite of h i^ physi- 
cal density if the contacts among social parts are minimal* He introduced the 
concept of "moral** or "dynandc" density: as labor becomes more specialised^ 
there are more individuals sufficiently in contact to be able to act and react 
upon one another* Progress in the division of labor is in direct ratio to moral 
density* Social (or moral) density comes about by diminishing gaps separating 
social segments or by multiplying intra-social relations* Hie then suggests that 
dynamic density diminishes the distance between individuals by the concentration 
of population, especially in cities (physical density) and by development of 
transportation and comraunlcation* Reducing the gaps separating social segments 
increases the dynamic density of the society* Favorable topographic conditions 
and technological innovations facilitate movement, reduce barriers of distance, 
and broaden Interdspendence* 

The Swedish geographer Hftgerstrand developed a method for tracing the 
spatial difftision of an innovation that offers a basis for prediction of the 
spatial flow* He found the probability of a new adoption of a particular inno- 
vation to be highest in the vicinity of an earlier adoption ar^d to decrease with 
distance* He described the time pattern of change as one of **def erred acder- 
atlon," by which he meant that after every new adoption the probability In- 
creased that another would occur until a state of saturation is reached* When 
an adoption occurs at some distance from the initial center, a density of 
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adoption develops in the new area vhlch becoaies a eeoondazy center. He sug- 
gested that a hierarchy centers existed, each one dominating shbcenters and 
surrounding areas of its own. Norzoally adoptions jung) It'om one of these centers 
to another long before the local diffusion trm any center has reached maxiiiUBi 
pace of adoption. 

HAgerstrand provided in his model for the obvious gi^s in the qpread of 
an innovation by en^hasizlng private coissunication networks, described in the 
concepts of ^information fields” and of ^resistance.” The contact or exchange 
of information on a person-to-person basis is determined by -Uie comnunlcation 
connections of groups of people (as measured, e.g*, by tele|dione-call distri- 
bution and migration). Some people have links extending over national boundaries. 



some on a regional level, but the majority maintain connections on a local level 
only.^ In other words, various sub-ptqpulatlons participate in distinctive, 
though partially overlapping, infoxnatlon fields. The nature and intensity of 
these fields and the extent of their overlap are important aspects of social 
organization that facilitate or dampen socio-economic change. 

HAgerstrand found a stability to exist in rural population movements be- 
cause of the flow of infozmation through private channels, the migration 
movements reinforcing the spatial patterning of those channels. The tel^hone- 
call distribution and the migration field of a rural area both followed a pattern 
of decreasing contact with increasing distance. However, the adoption of any 
particular innovation is not determined by interpersonal contacts or ” tellings” 
alone. The various factors that may foster or impede adoption are what HAger- 
strand calls "resistance.” Resistances may ref lect objective conditions (e.g., 

^Torsten HAgerstrand, "Quantitative Techniques for Analysis of the ^ead 
of Information and Technology,” Education and Economic Development, ed. C. Arnold 
Anderson and Mary Jean Bowman ( Chicago: Aldine Publishing Co. , 1^3 ) , pp. 2l4(-80« 



c 

ERIC 




a new fertilizer mj produce reeults only in certain soils or aay reqoire more 
water than Is arallabls in sons areas), bat resistances mqt also reflect attl- 
todes that more readily accept one change and resist another* WhateTsr the 
determinants of resistances, their thresholds will yary among individuals* Time 
lags in adf^tions are the expression of resistances; sons innoyations diffuse 
with great rapidity, others only slowly as complementary factors becoiae ayaila^ 
ble or traditional attitudes are modified* 

HAgerstrand suggests (based on his findings for Sweden) In considering 
means for planned social change that the communication channels haye to be de- 
fined first* Howeyer, he points out that it is the resistance side of the model 
where susceptibility to change might be most readily altered* Sducational factors 
operate both in the **informatioa field” side, suggesting more eKtensive (and 
distant) coionunlcation links among populations with more education, and on 'Uie 
"resistance” side, since education is both a prerequisite for utilizing more 
conqplicated innoyatione and a precipitant of attitudinal transformations* 



Urbanization, Comannlcatlonj and Deyelopment 
HAgerstrand* s formulation of the diffusion process does not rely upon 
an urban-rural dichotomy* VRiile he speaks of parent localities, and a hierarchy 
of centers with gradients of influence, the role of cities or the process of 
urbanization is not an e]q)licit part of his analysis* In Durkheim, on the other 
hand, the concentration of the population in cities is part of the condition 
under which contacts among diverse social units can be intensified* In 
Durkheim* s fonmilation, social interaction leads to differentiation throng 
competition; the greater the social density, the greater the coapetitlon* One 
means of resolving coapetition is through occupational diyarsity, and through 
territorial differentiation* 
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The definition of ttrbtn^ eTen when most simply defined as pop^JiXatlon 
concentrations over 2, $00 people, does not represent a genuine oontrast to a 
rural locality. The folkways that rural migrants bring to the city may remain 
essentially intact. Ties among former Tillagers living in the city nay be 
stronger to each other and to kin back home than to diverse groups living in 
the city, thus minimizing interaction. The metropolitan area may absorb out- 
lying villages without integrating the residents into the urban econooy or 
society, A rural center of 1,$00 population may function as a market town for 
a much larger farm population and have ties to the regional and national econoBy, 
ty the same token, a center of 10,000 pcqpulation might be largely supported by 
subsistence agriculture with only a sli^t proportion of its population in 
specialized occupations, and having a pilninrnm of outside contacts. 

In general, however, industrialization is most likely to take place in 
or near centers of population, close to the potential labor force and to the 
potential markets, and industrialization will in turn reinforce these concen** 
trations. In Mexico, Industrial concentrations are found in a few urban centers, 
there is an uneven distribution of modernization force. 

An iaportant concept in diffusion studies is the gradients of Influence 
from the city to its hinterlands. Ideally as industrialization proceeds, city 
and village become increasingly Interdependent: the city relies on agricultural 
products and sends finished goods to the village. The Intensity of this inter- 
action between urban centers and environs decreases with distance. This "ideal* 
pattern is not always found; rural villages are sometimes "surrounded by a wall," 
apparently impervious to change. The communication system may be fragmented as 
it extends across space. This differentiation between the rural and urban 
eomzmmication system is mentioned in Pye: in varying degrees one system is 
based upon modem technology, is urban centered, and reaches the more 
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Vlester^^ed segneots of the popnletloii* There is a separate eoaplax netsork 
that conforms in Tarylng degrees to the tradltldial system, mhich foUovs 
patterns of social and conmmal life* The urban-based coBoanicatian process 
nay penetrate into the villages only in an erratic form*^ 

The extension of transportation and coBnunication sjstems reduces the 
dependence of the city on its environs and enables urban centers to seek supplies 
and markets at a distance* The mass media may bring new ideas to the villages 
directly ffom a few conmmieatlon centers, circumventing Intervening cities* 

Just as there is a separation between rural and urban conmnnication 9ystems, 
there is a difference between mass-media and inter-person channels of comnunl- 
cation* 

In Hlgerstrand's theory the by^ssing of contiguous villages for centers 

ftirther on is accounted for by channels of inteorpersonal comanni cation* He finds 

that these channels have their roots in histoity— and remain essentially the same 

2 

f^om pineration to generation* Some small communities nay have contacts mainly 
with urban centers while others may be part of an inter-village system of c oim a nni - 
cation* 

In spite of the shorteoBdngs of the ruralnirban dimension in a study of 
diffusion and economic development, there is justification for using these cate- 
gories* Most obviously, the ruralnirban distinction facilitates the use of 
available data* In the analysis of correlations, the clustering of traits 
around specific urban or rural variables allows for variations within the urban 
or rural Aramework* Thus some rural qualities may be associated with nodenl- 
zation while other rural qualities describe backward areas* ]Di Chapter H, 

^Incien Pye, Communication and Political Development (Princeton: 

Princeton University Press, 1965), p# 26* 

^Hftgerstrand, op* cit** pp* 262<^* 
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there is a discussion of the «qrs In which urbusizaticn variables relate to 
other aspects of nodemization^ including the rural sector* At the sane tins 
association between rural and urban aspects of the sane variable point out the 
extent of interaction* 

The Data 

The units of observation in the present stuid^ are the states of IfeodLco* 
The variables are nainly characteristics of the populations of these states: as 
a whole or classified as urban or rural^ by age> or by sex* Other variables in« 
elude indexes of infra-structure develppnent (road and railroad networks of 
facilities or aasnities in the connunlty (as libraries^ iiovies)^ or facilities 
in hones (as running water^ beds)* 

It would have been desirable to have inf omatlcsi br units waller than 
states in order to trace nore closely the relationships between population 
centers and their spheres of influence in the distribution of schooling and of 
non-educational characteristics* A preliminary scrutiny of data for munlcipios 
(equivalent to counties) revealed that many of the more interesting variables 
(especially pertaining to education) were not available for these small units* 
The labor of digging out the data would be prodigious^ and, in view of the lack 
of some critical variables^ hardly worth i^iile. Without a prior overview^ it 
was hard to make a sound choice of areas in which to study raunicipios* They had 
to be contiguous^ since it would have been desirable to trace the interaction of 
population centers and their surrounding areas through the study of selected 
characteristics of the population^ the econony, and the educational sfsteou 

The data used pertain to entire states^ but wherever possible ziiral and 
urban portions are distinguished^ thus partially offsetting the disadvantage of 
working with large geographic units* Also^ one of the most relevant questions 




A 






Is the extent to which rural and urban areas close to each other partake of 
each others* traits* For similar reasons data are dirided bj sex wherever possi- 
ble* An iiqportant question is how far differences among states in female par- 
ticipation in education or in the econonQT parallel interstate differences for 
males^ and where sex differences tend to be large or small* 

The main sources of data are the national population-census reports 
f^om 1930^ 19U0^ 19^0^ and i960 with emphasis in the analysis on I9I4O and I960* 
Industrial and agricultural censuses were used for supplementary data^ as were 
other government publications: the Anoario Betadistlco da los Estados IMdos 
MeacLcanos* the Estados Ifaidos Mexlcanos ConipendU.o Estadistico* and special re- 
ports* Four hundred variables were selected for each of the thirty-one states* 
These are listed ip Tables 1 and 2; idiere they are also given identifying numbers* 
While some of the categories nay appear illogical^ this was unavoidable because 
of census changes at each enumeration* (The problems of conparabilily vTill be 
discussed later*) Variables listed in Table 2 are all differences of ratios^ 
derived from other variables* 

The first set of variables listed in Table 1 refers to educational at- 
tainments in the indicated years for particular residence^ age^ and sex cate- 
gories of each state* These data are the basis for the analysis of so^n-economic 
trait clusters and processes of change* The educational data for adults are 
also among the predictor variables in Ctuq>ters II and IV* The second set of 
variables are concerned with school snroUraents^ continuation rates^ and re- 
lated aspects of the education of children and youth* Further conaent on these 
variables will be deferred* 

The demogr^hic variables^ idiich make up the third set in Table 1^ 
for special coraoent here* Population density (persons per square mile) is the 
first of these* In some parts of Mexico hi^ density reflects traditional 
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settled peasant agnpianlsa^ rather than aodem indnstrialiaatioiD lanating tram. 
major centers^ hat the agrlenltorally most advanced states of the Horth. have 
sparse rural populations* Furthermore^ mountainous terrain in centra). Mexioo 
can reduce average 'lensities even though settlmnent patterns na7 be concentrated^ 
uhether in large or* small touns* The interpretation of density data across 
states at any given tine requires that characteristics of agriculture be taken 
into account; such data aid also in the interpretation of differential changes 
in density over tins* For these and other reasons, the density variable had in 
itself only limited value* 

Migratian figures can trace Sfieq[>ing patterns of population redistri- 
bution over successive decades* Urban growth has resulted from and stimulated 
migration, and rates of noveasnts point out areas idiere oppcrtunlties have been 
perceived to be good (and have been so in fact), thou^ at any given time mi- 
gration responses may be out of step with growth of job opportunities* Migration 
patterns also distinguish older central cities with slackening drawing power from. 
centers with escalating growth and in-nigration rates* (The migration rates are 
proportiGns of the resident population idio were bom elsewhere*) Glues to in- 
dustrial expansion and agricultural development can be derived from observations 
of states attracting high proportions of migrants* Also, migratLon data provide 
clues as to where w may expect urban pockets of unintegrated newcomars to be 
large. 

Two urbanisation variables were available: the proportion of the popu- 
lation living in towns of 2,^00 or more (reported for all years) and proportions 
living in cities of ^,CXX) or more (reported for i960 only)* The two measures 
have somewhat different inplleations* There may be less urbanization on tbs 
first msasure in State A than in State B, yet more people living in large 
cities in State B* Die factors in the rise and growth of large cities differ 



tram those contributing to "urbanization'* under the cenaue definitioii of pro- 
portions living in tonns of 2,500 and ovei^ Larger cities are neoessexy for 
develtqpment'j; thej serve as prine nodes in the eomninnicatlon nexus; they ^rpically 
are the first tr pick up and transmit innovative ideas and practices, to each 
other and to their respective hinterlands* ind the larger cities support a big 
enough pool of knowledgeable and alert men to provide cross-stimulation on the 
forefront of change* Cities are the seed beds in which ad^tation to new ways, 
new technologies, new consunption patterns, and new social institutions are 
achieved* 

However the degree of urbanization is measured, urbanization and in- 
dustrialization are hy no means synonymous: towns and cities have preceded 
industrial development; industrial establishments may be located outside of 
major cities* Taking the census definition at 2,500 (which is used usually), 
this is particularly obvious* In some areas, a village of 2,500 people naj be 
a community of farmers who till outlying fields, whereas in other areas it may 
be a service center for a scattered farm population; but in neither ease is in- 
dustrialization involved* A town as large as 10,000 may still have many farmers 
in its population and very little processing except the traditional home crafts* 
Ihere is no clear connection between prc^ortions of males in agriculture in a 
state, which is probably the best measure of rurality, and proportions of the 
population residing in places of under 2,500* 

Although the data used do not permit a direct, detailed tracing out of 
inter-city, city-town, or inter-town communication networks within the various 
states, a word is in order at this point concerning hierarchies of places in 
information fields, and their possible relation to size of place* It cannot be 
assumed that the parent locality for the initiation of an innovation or the 
first centers in which it will appear or to which it will move is always the 



largest cl'ty, or that transmission of information and InnoTation follows an 
urban-size hierarohj. Indeed, as Hlgerstrand has denonstrated, we must look, 
among other things, at what the nature of an innovation is and to what popu- 
lations it would be most relevant* On the other hand, there can be little 
doubt that people living in the larger countr 7 towns are tTpically eoqposed 
more r^jdly and to a wider range of infoxmation and ideas than are those 
dwelling in smallar places* Hyers has pointed out that people engaged in non- 
agricttltural pursuits living in villages of less than 10,000 people are denied 
benefits that accrue to farmers who dwell in larger towns* Fortharmore, the 
high labor-force participation rates in small villages can indicate concomitant- 
ly hi^ opportunity costs of schooling, especially when those costs are viewed 
in relation to total family income*^ Larger towns, even when they are still 
only at a 10,000 level, permit a greater diversity of job experience* Lipset, 
in a stuc^ of why men leave farms for factory work, found that the size of the 

commnni'fy of orientation was important in predicting nonHuanual job placemant, 

2 

holding education constant* 

Ihe concept of "urban primacy" and its measurement may be imptnrtant on 
a national scale, but it is a highly ambiguous concept idien applied to a atate 
within a nation* The variables relating to the role of the capital city within 
the urban setting of each state were included primarily with the idea that th^ 
might pick tqp distinctive characteristics of urban functions as among the states* 
At one extreme, if the capital city is small, is the largest city in the state, 
and accounts for a large inaction of tne irrban population, we may expect that it 
will be essentially an administrative and farm-service and marketing center* At 

lifers, P* * 

2 

This study was discussed In Young and Young, op* eit** p* 1* 
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the other extreme^ e Ivge capital eitj that nevertheleee aoeoonte for a not*eo- 
Inrge proportloii of the total urban population of the state uould presunebl/ 
indicate a hi^ level of eoonoole development that was not dependent upon 
government enqployment* Hovever^ for reasons some of vhich have been indioated 
in preceding eomments concerning "urban” places in Mexieo^ those variables were 
not as informative as had been anticipated! thegr definitely tell such less about 
Mexieo than they told about Lran in Fattahipour's study of that country*^ 

One of the important questions about urbanlsuition and developnent is the 
nature of the links between the rural envlronBent and urban progress* Indirectly 
the data supply sons insights by the con9>arlsons of patterns of rural and urban 
change and the ccndltlons under wfaioh rural advance is associated with urban 
progpress* 

Glick, in a study of economic developnent and agriculture in Maodoo^ 
devised a measure of urban orientation* States included in this category were 
those which were idioUy or largely within 200 kiloneters of an urban center of 
lOO^OOO or more people in 19^0* Farm labor in 1950 showed greater prodnotivi'ty 
in the urban-oriented group^ but the difference was not large, and contrary to 
expectations farm labor productivity in non-urban states surpassed that in the 
urban-oriented group in 19^* (QHck explained this by scying that the rate of 
increase between 1930 and 19^0 was greatest for non^irban states*) The level of 
productivity of farm labor (idien correlated with the individual items in an in dex 
of development) was related to the level of non-fazm eaniings per capita, to 
value added by manufacturijag per ciqd-ta, and to total mamifaeturing ou'^t per 
capita— but no significant relationship with population or labor force criteria 
was revealed* He concluded that "the lack of politive relationships between 
farm labor productivity levels and changes on the one hand, and population and 

^Ahmad Fattahipour Fard, "Educational Diffusion and the Modernisation 
of an Ancient Civilisation Iran" (uiqmblished Fh*D* dissertation. Department of 
Education, University of Chicago, 1963)* 
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labor force cbaracteriatlce^ on the other ^ eoggesta that iirbanlzatloa aay be a 
necessary but not a sufficient condition for econondo deTelppoent***^ 

Tates ^ in his study of regional development in Meacieo^ found that states 
having hi^ agricultural productivity were those with hi^ levels of "industri- 
alization** measured by industrial worth per capita^ not by occupational charac- 
teristics of the population or location in urban centers* Tates recorded only 
the states most industrialized and those least industrialized; including the 
full range and their associations on several measures of development nd^t yield 
different results* He did not nsasure urbanization exc^t to point out the 
prodigious development of the Federal District in relation to the rest of the 
country and to mention the concentration of industry in a few mnnicipios in the 
northern states*^ 

Modernization necessazdly influences indigenous maxriage and family 
patterns (Table 1^ Group 1;)* In societies that are urbanized and western in 
orientation^ marriage takes place later and families are likely to be smaller* 
Women are freer to participate in associations outside of the home* The rele- 
vance of '’females age 20-2U who are single" and the rough fertili*^ measures 
used in the study is two-fold* One is to see in tdiat ways age at marriage and 
size of families are associated with the participation of women outside of the 
home* ![his would be manifested in wider contacts than the village^ such as 
throu^ occupations or in the adoption of an "urban style of life*" Ihe other 
questions concern the effect of fertilily and women's literacy and schooling 
upon the literacy and schooling of youth* With early marriage and large fuii- 
lies^ tile efforts of women will be consumed in daily chores of subsistence and 

^lick, op* cit*t p* 3U* 

2 

Tates^ op* cit** pp* 19 ff* 
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contacts outside of the village or receptiveness to new Ideas will be minimal# 

If the women are Illiterate or unable to speak Spanish^ they may be a dragging 
''rests tance** hindering the diffusion of schooling among yoath# When women are 
literate or schooled^ they are more likely to encourage schooling for their 
children^ even when opportunities for child enployaent abound* 

The Interpretatim of rural-urban differences in fertility Is equivocal, 
however, for many reasons# The proportions of women In the child-4)earing age 
may be higher than in urban areas, or there may be a higher ratio of males to 
females# The mortality rate of infants may be higher in rural areas# There may 
be a heavy migration of rural families to urban centers# In a Catholic country 
large families do not differentiate the modem from the indigenous population 
since families in hi^r income brackets may have many children and employ ample 
domestic help to care for them# 

Fattahipour found Iranian women to have little overall influence in the 
socio-economic changes that he was investigating, but he stressed that develop- 
ment was drawing them into the modem sector#^ The traditional role of the 
Mexican women in rural areas is a secondaiy one, confined to the household, 
passing on the indigenous culture from one generation to the next# The analysis 
of family size and age of marriage is designed to define the characteristics of 
females idio are becoming part of the larger society# 

In many parts of Mexico, ties to ancient customs and traditions are 
strong# Traditionalism is found not only in the remote and inaccessible corners 
of the country but also adjacent to some of the most modem centers— as in 
central Mexico# There are several interpretations of a hi^ adherence to native 

^Fattahipour-Fard, op# clt* 



20 



ways* A large prpportlon of the population walking barefoot^ elating on the 
floor^ or eating tortlUae in place of bread may be interpreted as *povert7«" 

On the other hand, regardless of incame, to a farmer living in a wazn climate 
there may seem to be no need for shoes and no special status given to those lAio 
have them# Certain traits that appear with greater intensity in cities-nie- 
fined as an "urban life style"-- are different ffom those predamtnating in rural 
areas* The former are similar to practices in modem indtistrial societies else- 
where* For most purposes, in this study the wearing of shoes, eating wheat 
bread, and sleeping on a bed will be interpreted as indicating an urban orien- 
tation* 

Geographic patterns in the occupational make-up of the population 
(variables in Set $ of Table 1) are inportant both in themselves and in their 
relationships to many other traits* For exan^le, how closely are occupational 
distributions and adult educational attainments correlated? How are the eco- 
nomic activities of parents related to the education of children? \Aiat is the 
association between urbanization and the proportions of the population in vari- 
ous occupations, and what shifts in the distribution among occupations are taking 
place over time and ^ere? It is safe to assume that certain occupations require 
at least the skills of literacy, and some occupations require or give scope for 
application of high levels of technical knowledge* The visibility of jobs re- 
quiring education may attract migrants having qualifications and may be an 
incentive for local youth who see around them the evidence that education can 
be a road to success* 

The variables in Sections 6 and 7 of Table 1 describe the characteristics 
of agriculture and of manufacturing as industries rather than as occupations* 
There will be a preliminary discussion on these points in the next chapter, so it 
will be noted only that the variables included identify points of change in the 
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agricultural system: mdchanlzatlon^ position In the landholding system^ agri- 
cultural income and product! vlty« Ihe positions distinguished in the agri- 
cultural occupation system are laborers (people idio do manual work for a salary 
or a daily wage) and proprietors (those who e^loit their own economic enter- 
prise but employ no help)* The ejlxio farmers are members of agrarian cammuni- 
tles that possess and use land at least in part cooperatiyely* There are both 
collective and individual ejidos, but the ovendielming majority the crop lands 
are worked individually while pastures and woodlands are shared*^ 

The presence and expansion of manufacturing is a basic feature of 
modernization, yet manufacturing establishments may have negligible impact on 
their surroundings* The variables used were selected to identify those quali- 
ties of manufacturing that are part of development* A hi^ percentage of 
females among employees in manufacturing may indicate a cottage industry where 
women bring work to their homes* The variable referring to payrolls per month 
as a ratio to the number employed includes only industrial establishmeats where 
the annual worth of production was hi^er than $10,CXX)* The variables referring 
to income in manufacturing under or above a stated amount consists of those 
people reporting Income from such work in the month of Hay, 1^; the denomi- 
nator is the ntuober of people in manufacturing idio stated their income* 

The data on roads and railroads (Table 1, Group 8) show the ratios of 
route length to square kilometers of land and to population* Paved roads indi- 
cate accessibility of travel* However, in general, the data on roads and 
railroads appeared in highly irregular patterns and caution was used in in- 
terpreting them* The variables labeled "useable roads" in Table 1 are 

^An ejiditario is a farmer who acquired land through the land reforms| 
he can pass it on io only one heir; the land lapses to the state if not farmed 
for two years* In the I960 census, ejiditarios were called "proprietors*" 
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equivalent to those with the letter B in the rest of the study, referring to 
the I9U0 category of ‘^traversible" roads and used to conpare with paved roads* 

Glide's Index of Development is a composite of the following variables: 

(1) percentage of economically active in laanufacturing, 19^0; (2) percentage of 
economically active in non-agriculture, 1950$ (3) percentage of population urban 
(in towns of 2,500 ), 19^0$ (U) percentage of population in cities of 10,000+ in 
1950$ (5) value added by manufacturing per capita of the total population, 1950| 

(6) value of manufacturing production per capita of the total population, 1950; 

(7) average earnings of all personnel in manufacturing, 1950* These were combined 
by ranking the thirty-two states and territories for each item and sunning the 
numerical value of the rank position for each state (those with smaller sums were 
classed as developed)*^ Electricity consumption per capita was included among 
the variables for several reasons; it permits standardized conparisons among 
states and over time and is a measure of modernization in homes as well as for 
public works and industry. 

In Table 2 are listed variables selscted for purposes of measuring 
changes over time, and differentials ty sex and by degree of rural-urban 
contrast. Variables describing change were in the form of differences or a 
ratio. Differences between generations in literacy can be interpreted in 
several ways: differences were specified between the literacy of youth (15-19 

years old) and middle-aged (U0-!i9 years old), or between the middle«^ged and 
aged (over 60 years). When differences were large, literacy in one generation 
was diffusing rapidly. Where differences were small, there was either a legacy 
of hi^ literacy rates from one generation to the other or a backward area with 
little progress. These differences included distinctions of males and females 
and of rural and urban areas. Large differences between males and females or a 



^lick, op. cit.. p. 32. 
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hlc^ ratio of males to females, Who had acquired a "progressi'fe” trait, was 
indicative of a backward area* Uhere females mat died males in the achle vaMnt 
of literacy (or some other trait) or showed sigas of catching up, the area was 
"making jirogress*" One set of literacy differences was based on percentages of 
youth literate in 19U0 minus the percentage in 1^30 and another on i960 miiBis 
I9I4O rates* In general, areas which made the greatest gains in recent decades 
were those which had the farthest to go or had been the most badcward initially* 

OroiQ) 3 includes a variable designed to distinguish recency of nrbani* 
zation: the proportions of the population living in tirban centers in i960 ainas 

1950 divided by the proportions living in urban centers I960 minus 19U0* In 
Group U ser contrasts and changes over time in the proportions of the population 
with the indicated culture traits signal the pace and incidence of trends toward 
cultural modernization* 

Variables measuring the differences between years in the distribution 
of the economically active in the labor force and changes in 'Qie agricultural 
structure and in agricultural productivity were listed in Groiq>s 5 and 6* 

Group 7 includes variables measuring (dianges in salaries in manufacturing, and 
Groiq> 8 lists variables showing changes in conminication, transport, and utility 
facilities* 

Bvaluation of data 

ATT census enumeration is subject to eirors of collection and tabulation* 
As a country continues to utilize data collected, it revises and improves pro- 
cedures* }tyers has this to say about the Mexican censuses: 

The reliability of Mexican statifjtics depends very wich on the data and 
manner of their collectian* The largest single body of data is found in the 
national census taken in 1895, again in 1900, and every ten years thereafter# 
Ikifortunately, most of the data compiled before I9U0 are extremely unreliable* 
The early compilations are under-enumerated, and the census of 1^1, taken so 
soon after a period of revolutionary upheaval, is barely usable* The census 
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of 1930 is somewhat better but still cannot be used with any real confi- 
dence. After 19UO5 the data are more reliable^ but still subject to 
problems of imder-enumeration and to the perpetuation^ for the sake of 
consistency, or earlier inaccuracies. 

Other statistical c^II^>ilati^ns follow the same pattern but are general- 
ly less reliable at each interval because of decentralized collection pro- 
cedures. Over the years individual ministries have compiled data for their 
own piLTposes, and levels of accuracy and conparability have suffered ac- 
cordingly. In many instances, the inadequately eiqplained sanq^ling pro- 
cedures which have been used cast considerable doubt on the validity of 
the data constructed from them. Recently there has been some improvement, 
and a few ministries and states are now able to supply relatively accurate 
information. Unfortunately, some of the educational statistics are stiU. 
among the least reliable because of the inadequacy of student accounting.'^ 

However, errors will decrease rather than increase the computed correlations. 

Throughout the study, checks on the reliability of the statistics were 
made on each of the four hundred variables in the following ways: 

1. V/atching for qualif3ring comments and explanations accompanying 
the source. 

2. Totaling columns of percentages for each state listed and com- 
paring the total with national figures. 

3. Coloring figures taken from two sources; as enrollment of 
males plus females 6 to lU from one table or publication and 
total enrollment of to lU-year olds taken from another. 

U. During preliminary mapping and graphing of variables, oc- 
casional errors were spotted where a state was wildly out of 
line. 

5. Noting variables (as some of those on roads) which were so 
erratic in correlation matrices as to defy interpretation. 



\tyers, loc. cit., p. 5 
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Statistical tachnlgitea 

The procedure for selecting variables was first to seek conparable data 
within each categorj for two cr more census years* S(Hne of the data were put 
into similar forms for coiq>arison8; for exanqple, in tabulating adult literacy 
rates the 1930 census used 30 plus years of age^ the 19li0 cesisas used age UO 
plus, azvl the i960 census used 5-yBar categories threu^ 85 pins years* The 
percentages were conpited for the 30 plus age group for 1930 and i960 azid for 
the 1|0 pins age group in I9U0* For i960 the ^year age categories were added 
to f om proportions comparable to the preceding censuses* The figures for each 
vari2d>le were copied in raw font for each state, put into a percentage or ratio 
form, and checked for eonparability and internal evidence of accuracy* 

Apart TroBL the background and descriptive material, the methodology of 
the stu^y onbraoes strai^tforward statistical analysis* The distribati.on and 
diffusion of education among sub-populations (residence, age, sex, occupation) 
in each of the states of Hsxico is delineated for each of the four census years* 
Ihe basic problem is to trace the interrelationships between educational and 
other data at a given time and to relate tine trends in these two broad cate- 
gories of data* The statistical techniques were sinple correlations, eoaponent 
analysis (varimax rotation), and multiple regression snalysis, together with 
statistical m;^ing and scattergrams* 

After the data were edited and percentages derived, all states on eadi 
item were ranked and the array divided hy quartiles to provide infomation 
about variabili'ty a;aong states and a basis for deciding idiether to use raw or 
log scares in the coirelation and conponents analysis* The following equation 
was coiiputed for each distribution, from both raw scores and logari'Umic values: 
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- M 'Hhore Q2_ « qjuartUe 1, 

M - 

M * nedlan^ axid 



Q3 * qaartile 3* 

The log or the raw score was then used depending on which distribution was more 
nearly synnietrical (and to what extent closer to a nomal curve)* The log of 
IDO minus the raw percentage score was used where this came closer to symmetry. 
Specifications concerning log transforms of variables for regression and com- 
ponents analysis are given in liie glassary in the Appendix tables* A starred 
Item (#) in a table indicates the log transform of 100 minus the raw percentage 
score and should be interpreted by a reversal of sign* Tbo asterisks ( ;«■) or 
two reversals are interpreted by the sign as it appears* In tables acconq)anylng 
the text, signs have been changed instead of using stars on the reported corre- 
lations* Alternatively in some cases, as with migration and with incomes under 
500 pesos monthly, the description of the variable is revised* 

The Federal District was (Knitted from the correlations and the subse- 
quent procedures because its extr en e values were likely to distort the associ- 
ations among variables*^ 

To get a clearer picture of possible relationships, certain variables 

characterizing education and selected socio-economic aspects were selected for 

scattergramming and variables were chosen far preliminary mapping* 

From this initial investigation, five correlation matrices of approxi- 

2 

mately 100 variables each were conputed* The output was then studied for 



However, the Federal District is included in the discussions of pm;*- 
centage distributions and rankings throughout the study* Predictions of the 
position of the Federal District were made frcm the regression analysis and a 
separate section is devoted to this in Chapter VI* 



^ght variables were repeated in all matrices: proportions of eco- 
nomically active males in agriculture, proportions of males walking barefoot. 
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prelimiiiazT' mibstantive Insists and for selection of Tariables to be used in 
a factor analysis* One criterion in setting iqp the factor Matrices was to 
choose those yariables that showed relatively little correlation with othor 
scores trm the same matrix but hi^ correlations with scores from other 
matrices* In other words^ where several variables in the correlation matrix 
formed a ti^tly knit group^ only one variable of that cluster was used in the 
factor matrix* An item showing low intercorrelations with all other variables 
was eliminated since it would contribute little to the definition of factors* 
Four factor matrices were run and will be designated hereafter by the letters 

Qf and D* The purpose of the cong>onents analysis was to reduce the origi- 
nal number of descriptive variables to a smaller number of ntually independent 
factors each of which pulled out components connon to a large mnd>er of associ- 
ated traits* Factor scares that were interpreted to have special relevance for 
development were mapped to point out the geographic clustering of traits* 

Some multiple regressions were run with educational enrollments as the 
dependent variables^ using selected education and non-education variables as 
possible predictors of enroUment variations* These are discussed in Ghiqpters V 
and VI* Variables tJiat had hi^ loadings on the same factor were not included 
in the same regression. The maximum number of variables in one regression 



useable roads to area, and enroUmsnt of 6- to lli-year olds, each for 19U0 and 
i960* The matrices were organized in the following way: Matrix 1, literacy 
and characteristics of culture; Matrix 2, occupations, characteristics of the 
economy, and adult levels of education; Matrix 3, demogrsrohic qualities, 
consnunication and tran^ortation items, continaation rates of diUdren in 
school, and variables showing changes over time; Matrix 1|.> education of youth, 
as enrollments, age-grade progress, pass rates, and school facilities; Matrix 
the salient qualities of the adult population: literacy, schooling, occiqpa^ons, 

income, demography* These were chosen after examination of the first four 
matrices, and are drawn from all of thesi* 




equation was five* Educational enrolLaents were the dependent ^erialslee and 
the independent variables selected to "expla’^n" enroUaents were draifn trm 
various categories of data-- agricultural structure, occupations, demographic 
characteristics, cononunication, and transportation* 
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TiBLB 1 

mmvsx OF iaslublbs used 





Total State 


Rural 


Urban 




1930 19l»0 19$0 


I960 


19110 i960 


19l|0 i960 



Education 

Id.terac73 age 
Petr cent M*? 





e • • 


H,2 


U 43 


m 


• • • 


• • • 


• • • 


• • • 


10+ 


339 


Uto 


• • • 


ua 


• • • 


• • • 


• • • 


• • • 


j cent male 


lO-llt 


155 


157 


• • • 


159 


• • • 


189 


• • • 


173 


ls -19 


• • • 




• • • 


• • • 


• • • 


1 S 8 


• • • 


172 


20-2U 


• • • 


• • • 


• • • 


• • • 


• • « 


18? 


• • • 


171 


25-29 


• • • 


• • • 


• •• 


• • • 


• • • 


186 


• • • 


170 


30-39 


• • • 


• • • 


• •• 


• • • 


• • • 


185 


• •• 


169 


l»0-J»9 


• • • 


• • • 


• • • 


• « • 


• • • 


18b 




168 


50-59 


• • • 


• • • 


• • • 


• • • 


• •• 


183 


• • 


167 


60 + 


• • • 


• • • 


• • • 


• • • 


• • • 


182 


• • • 


166 


30 + 


ll»9 


• • • 


• • • 


151 


• • • 


• • • 


• • • 


• • • 


ko* 


• • • 


lii5 


• • • 


lit? 


• • • 


• • • 


• • • 




* cent fenaale 


10-ll» 


156 


156 


• • • 


160 


• • • 


197 


• • • 


181 


15-19 


• • • 


• • • 


• • • 


• • • 


• • • 


156 


• • • 


180 


20-2U 


• • • 


• • • 


• • • 


• • • 


• • • 


195 


• • • 


179 


25-29 


• • • 


• • • 


• • • 


• • • 


• • • 


19U 


• • • 


178 


30-39 


• • • 


• • • 


• • • 


• • • 


• • • 


193 


• • • 


177 


U0-li9 


• • • 


• • • 


• • • 


• • • 


• • • 


192 


• • • 


176 


50-59 


• • • 


• • • 


• • • 


• • • 


• • • 


191 


• • • 


175 


604^ 


• • • 


• • • 


• • • 


• • • 


e • • 


196 


• • • 


17U 


30 + 


i5d 


+ • • 


• • • 


352 


• • • 


• • • 


• • • 


• • • 


l|04- 


• • • 


lii6 


• • • 


Hid 


• • • 


• • • 


• • • 


• • • 



Per cent of popalatlon 
age 6 yre* and ofer^ 
literate but no 
schooling 
Males 
Females 



' * * 1^3 ••• ••• ••• ••• •( 

l^H ••• ••• ••• ••• 



er|c 



• • • 



• •• 
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TABLE 1— Cantlxmitd 







Total State 




Rural 


Urban 




1930 


19l»0 


1950 


I960 


191(0 


I960 


19l|0 


i 960 


Lofir sohool attainnaiit: 

Par cent of nalea age 

and years of school 




2$k 




256 










6^ No school 


• •• 


• •• 


• • • 


#i» • 


• • • 


• • • 


2$* No 8<diool 


• • • 


00 0 


226 


• • • 


• • • 


000 


• • • 


• • • 


30+ No school 


• • • 


0 00 


• • • 


228 


• • • 


0 00 


• • • 


• • • 


2$* 1-6 yrs« school 


• • • 


0 00 


232 


• • • 


• • • 


0 0 0 


• • • 


• • • 


30+ 1-6 yrs* school 


• • • 


0 0 0 


0 0 0 


23U 


• • • 


0 00 


• • • 


• • • 


Per cent of females hgr 
age and years of school 


6+ No school 


0 00 


255 


0 00 


257 


• • • 


•0 0 0 


• • • 


• • • 


2$* No school 


0 00 


• • • 


227 


000 


• • • 


0 0 0 


• • • 


• • • 


30+ No school 


0 0 0 


• • • 


0 0 0 


229 


• • • 


00 0 


• • • 


• • • 


25+ 1-6 yrs« school 


0 0 0 


• • • 


233 


• • • 


# • • 


0 0 0 


• • • 


• • • 


30+ 1-6 yrs* school 


00 0 


• • • 


0 00 


235 


0 00 


00 0 


• • • 


0 00 


school attainment: 

Per cent of males by age 
and years of school 


6+ 6+ yrs« school 


0 0 0 


261 


0 0 0 


• • • 


0 0 0 


0 0 0 


• • • 


0 00 


25+ 7+ yrs« school 


0 00 


• • • 


236 


• • • 


0 0 0 


00 0 


• • • 


000 


30+ 7+ yrs« school 


00 0 


• • • 


• • • 


238 


0 0 0 


00 0 


• •• 


0 00 


25+ 10+ yrs« school 


0 00 


• • • 


2l|0 


• • • 


0 00 


00 0 


• •• 


000 


30+ 10+ yrs« school 


0 0 0 


• • • 


• • • 


2U2 


00 0 


00 0 


• • • 


000 


25+ 13+ yrs. school 


9 0 0 


• • • 


2ltU 


• • • 


0 0 0 


0 0 0 


• • • 


0 0 0 


30+ 13+ yrs* school 


00 0 


• • • 


• • • 


2l|6 


0 0 0 


0 00 


• • • 


0 0 0 


l5+ baooalanreate 


0 0 0 


21|8 


• • • 


• • • 


0 00 


0 0 0 


• • • 


00 0 


l5+ nxilversity 


0 0 0 


230 


• • • 


• • • 


0 0 0 


0 0 0 


• • • 


0 00 
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TABUS l--Conti2]a«l 







Total State 




Sural 


Urban 




1930 


19U0 


V$0 


i960 


19l»0 


i960 


19lt0 


i960 


Per cant of f eaalee by 
age and years of school 


















6+ 6+ yrs. school 


000 


262 


000 


000 


• • • 


0 00 


• •• 


• •• 


25+ 7+ yrs. school 


000 


• • • 


237 


0 00 


000 


000 


• • • 


• • • 


30+ 7+ yrs. school 


000 


• •• 


• • • 


239 


0 00 


000 


• • • 


• • • 


25+ 10+ yrs. school 


000 


0 00 


2Ul 


000 


000 


000 


• • • 


• • • 


30+ 10+ yrs. school 


000 


000 


• • • 


21i3 


0 00 


000 


000 


• • • 


25+ 13+ yrs. school 


000 


0 00 


21|5 


• • • 


0 00 


0 00 


000 


0 00 


30+ 13+ yrs. school 


000 


00 0 


• • • 


21»7 


000 


0 00 


0 0 0 


0 00 


15+ bacoaiaareate 


000 


2h9 


• • • 




00 0 


00 0 


0 0 0 


00 0 


15+ tmlTersliy 


000 


2$1 


• • • 


« • • 


0 0 0 


000 


0 0 0 


• • • 


fidacation of youth 
QaroUjoaents: 

Per cent of k and 5 year 


olds in preschool 


000 


263 


• • • 


26U 


00 0 


• • • 


0 00 


0 00 


Per cent H+F 6-lii yrs. 


265 


• • • 


• • • 


266 


000 


27U 


00 0 


273 


Per cant nales 


6-10 yrs. old 


267 


• • • 


• • • 


• • • 


00 0 


• •• 


00 0 


• • • 


6-lli yrs. old 


• • • 


• • • 


• • • 


270 


0 00 


• • • 


00 0 


• •• 


7-12 yrs. old 


• • • 


• • • 


276 


• • • 


00 0 


000 


0 00 


• • • 


l5-17 yrs. old 


• • • 


• • • 


33U 


• • • 


00 0 


0 0 0 


000 


• • • 


Per cant females 


6-10 yrs. old 


268 


• • • 


000 


• • • 


0 00 


000 


000 


• • • 


6-UI4 yrs. old 


• • • 


• • • 


000 


271 


0 00 


000 


0 00 


• • • 


7-12 yrs. old 


• • • 


• • • 


277 


• • • 


000 


0 00 


000 


000 


15-17 yrs. old 


00 0 


• • • 


335 


• • • 


00 0 


000 


0 00 


000 
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TABLB l^-C ontiiiMd 







Total State 




Sural 


Urban 




W30 




19$o 


I960 


19li0 


i960 


19UO 


I960 


Pass rates: 

Per cent who pass exam 
of those present 










369 




368 


376 


Grade 2 


• • • 


• •• 


0 0 0 


• •• 


377 


Grade U 


• • • 


• • • 


000 


• • • 


37X 


379 


370 


378 


Grade 6 


• • • 


• • • 


00 0 


• • • 


373 


331 


372 


380 


Per cent vho pass 
secondary school eaan 


Halas 


• • • 


• • • 


00 0 


3UO 


• • • 


• • • 


• • • 


• • • 


Feaalss • • • 

Age grade progress tn school 


• • • 


0 0 0 


3U1 


• • • 


• • • 


• • • 


• • • 


Per cent nales 


Age 8 above Grade 1 


• • • 


• • • 


0 0 0 


• • • 


• • • 


31)5 


• • • 


3lili 


Age 10 in Grade 1 


• • • 


• • • 


0 0 0 


• • • 


• • • 


3U8 


• • • 


3U7 


Age 10 above Grade 3 


• • • 


• • • 


0 0 0 


• • • 


• • • 


351 


• • • 


350 


Age 12 above Grade 3 


• • • 


• • • 


00 0 


• • • 


• • • 


353 


• • • 


352 


Age 13 nodal grade 
Per cent females 


• • • 


• • • 


0 0 0 


• • • 


• • • 

4 


355 


• • • 


3SU 


Age 8 above Grade 1 


• • • 


• • • 


00 0 


• • • 


0 0 0 


357 


• • • 


356 


Age 10 in Grade 1 


• • • 


• • • 


00 0 


• • • 


0 0 0 


360 


• • • 


359 


Age 10 above Grade 3 


* # # 


• • • 


0 0 0 


• • • 


00 0 


363 


• • • 


362 


Age 12 above Grade 3 


• • • 


• • • 


0 0 0 


• • • 


00 0 


365 


0 00 


361) 


Age 13 modal grade 


• • • 


• e • 


00 0 


• • • 


0 00 


367 


00 0 


366 


School facilities: 

Per cant of schools with 


1 to 3 grades only 


• • • 


• • • 


0 0 0 


395 


390 


394 


389 


393 


Per cent of economically 
active population who are 


teachers 


• • • 


387 


0 0 0 


388 


0 0 0 


• • • 


• • • 


000 



! 

i 

) 
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TABLE l-'^ontixiasd 







Total State 




Rural 


Urban 




1930 


19U> 


1950 


I960 


19U0 


i960 


19l»0 


i960 


Continuation rates prlnazy 
school by perosntages: 

Beginning of year 
enrollments 
Grade Tear 


















2A 19li3A9l»2 


• • • 


• •• 


• • • 


• • • 


291 


• • • 


286 


• • • 


3/2 19l»3A9li2 


• • • 


• • • 


• • • 


• • • 


292 


• • • 


287 


• • • 


l»/3 19U3/WU2 


• • • 


• • • 


• • • 


• • • 


293 


• • • 


288 


• • • 


5A 19W/19U2 


• • • 


• • • 


• •• 


• • • 


29U 


• • • 


289 


• • • 


6/5 19lt3/l9lt2 


• • • 


• • • 


• • • 


• • • 


295 


• • • 


290 


• • • 


2A 1960/W59 


• • • 


• • • 


• • • 


• • • 


• • • 


302 


• • • 


297 


3/2 I960A959 


• • • 


• • • 


• • • 


• • • 


• • • 


303 


• • • 


298 


l»/3 I960A959 


• • • 


• • • 


• • • 


• • • 


• • • 


30l» 


• • • 


299 


5A W60A959 


• • • 


• • • 




• • • 


• • • 


305 


• • • 


300 


6/5 1960/1959 


• • • 


# • • 


• • • 


• • • 


• • • 


306 


• • • 


301 


Btad of year enrollments 
(day school) 

Grade Tear 


2A I9ll3/19!»2 


• • • 


• • • 


• • • 


• # • 


315 


• • • 


330 


• • • 


3/2 19l|3A9ll2 


• • • 


• • • 


• • • 


• • • 


316 


• • • 


3UL 


• • • 


lt/3 I9U3/I9I42 


• • • 


• • • 


• « • 


• • • 


317 


• • • 


312 


• • • 


5A 19U3/19U2 


• • • 


• • • 


• • • 


• • • 


318 


• • • 


313 


• • • 


6/5 19W/19U2 


• • • 


• • • 


• • • 


• • • 


319 


• • • 


3Ui 


• • • 


£hd of year enrollments 
Grade Tear 


2/1 1960/1959 


• • • 


• • • 


• • • 


• • • 


• • • 


325 


• • • 


320 


3/2 1960/1959 


• • • 


• • • 


• • • 


• • • 


• • • 


326 


• • • 


3a 


U/3 1960/1959 


• • • 


• • • 




• • • 


• • • 


327 


• • • 


322 


5A 1960A959 


• • # 


• • • 


• •• 


• • • 




328 


• • • 


323 


6/5 1960A959 


• • • 


• • • 


• • • 


• • • 


• • • 


329 


• • • 


32li 


Orade 5A 


Urban 19U2 


• • • 


• • • 


• • • 


• • • 


• # • 


• • • 


330 


# • # 


Rural 19U2 


• • • 


• • • 


• • • 


• • • 


331 


• • • 


• • • 


• • # 


Urban i960 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


332 


• • • 


Rural i960 


• • • 


• • • 


• • • 


• • • 


333 


• • • 


• • • 


• • • 



o 

ERIC 






TABUS l-*iContlnmd 







Total State 


1 

1 


1 Rural 


Urban 




WO 


Ubo 


1950 


I960 


191,0 


I960 


191,0 


I960 


ContlDuatlon rates 
seeoQdar/ school bj 
perosntages: 

Third yBar/first jear 
Males 


• •• 


a a a 


aaa 


338 


aa# 


aaa 


aaa 


a a a 


Feaales 


• •• 


aa a 


aaa 


339 


aaa 


aaa 


aaa 


a aa 


Demosraphic 

Density to area: 


a • • 


1 


aaa 


2 


aaa 


aaa 


aaa 


• aa 


MLgratlon: 

Per cent of aales boom 
in the state in shloh 
they are llTlng 


• • • 


15 


16 


17 


aaa 


aaa 


aaa 


• a a 


lb banisatloB: 

Par oent of population 
in touns of 


3 


k 


5 


6 


aaa 


aaa 


sea 


a a a 


Par eant of population 
in cities of $0,00CH 


ass 


aaa 


aaa 


12 


aaa 


aaa 


• a a 


a • • 


Per cent of urban popu- 
lation in capital oi^ 


a a a 


8 


aaa 


9 


aaa 


aaa 


sea 


a a • 


Size of capital city 


a a a 


10 


a e a 


11 


aaa 


aaa 


s a a 


s a a 


Capital city is largest 
city or not 


a a a 


aaa 


• a a 


7 


aaa 


aaa 


aaa 


a a a 


Marriage and fertility: 
Per cent of 20-2U year 
old females single 


a a a 


aaa 


aaa 


U5 


aaa 


aaa 


aaa 


• aa 


Per oent of total 
feaales under 5 yrs« old 


a a a 


k6 


aaa 


hi 


aaa 


aaa 


• aa 


a a a 


Nuid)er of children bom 
living to females UO-UP 
yrs* old 


a a a 
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U9 
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U8 


Culture 

Per oent of total popu- 
lation non-Gatholio 


• a# 


U3 
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Hit 
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aaa 


aaa 


Per cent of dvellings that 
have running water 


a a • 
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aaa 


1*3 
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UBUS l<H3oitUnMd 







Ibtal State 




Mural 


Urban 




1930 


19lt0 


1950 


I960 


l9bo 


i960 


19i|0 


i960 


Par cant of population vho 
alaap on floor and do not 
oat wheat bread 


• • • 


u5 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


Per cant of population who 
sleop on bed 


• • • 


116 


• 00 


• • • 


• • • 


• •• 


• • • 


• • • 


Per cant of population who 
do not eat wheat bread 


• • • 


U7 


118 


219 


• • • 


• • • 


• •• 


• • • 


Per cant of population idio 
walk barefoot 
Xalee fanalee 


• • • 


• • • 


• 00 


00 0 


• • • 


12U 


• • • 


123 


Hales 


• •• 


22$ 


126 


227 


• • • 


00 0 


• • • 


• • • 


Finales 


• • • 


123 


129 


130 


• • • 


00 0 


• •• 


• • • 


Labor force status and 
oeci^tions 

EeonoMicaUj aetlTe: 
Per cant of aales 




$1 


52 


53 


• •• 


00 0 


• • • 


000 


Par cent of f anales 




55 


56 


57 


• •• 


0 00 


• •• 


0 00 


Per cant of f anales KH 
who are econ* active 


000 


58 


• • • 


• •• 


• • • 


00 0 


• •• 


0 0 0 


Per cant of fanales 22* 
who are econ. actire 


00 0 


• •• 


• • • 


59 


• • • 


00 0 


• • • 


00 0 


Per cent of 8-11 yr« olds 
idio are econ* actiTe 
Males 


0 00 


• • • 


• 0 • 


62 


• • • 


0 00 


• • • 


00 0 


Fenales 


0 • 0 


• • • 


• • • 


63 


• • • 


000 


• • • 


00 0 


Per cent of eeonoaleally 
active males in 
Manufacturing 


9$ 


96 


• • • 


97 


• • • 


00 0 


• • • 


00 0 


White collar 


0 00 


6U 


• • • 


(6 


• • • 


0 00 


e • • 


0 0 0 


Clerical 


• 00 


00 0 


• • • 


71 


• • • 


0 00 


• • • 


0 0 0 


IVofessional 


000 


00 0 


• 0 0 


7U 


• • • 


00 0 


• • • 


000 


Agriculture 


78 


79 


0 00 


80 


• • • 


00 0 


• • • 


0 00 


Mining 


HO 


in 


0 0 0 


112 


• • • 


0 00 


• • • 


00 0 


Public adndnistratioei 


76 


77 


0 0 0 


00 0 


• • • 


0 0 0 


• • • 


00 0 
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TkWt 1— Ceetimid 





16tal State 


Hnrel 


Qrben 




1930 19i|0 1950 i960 


19b0 i960 


191)0 i960 



Per cent of econonLoellj 
ectl^ feaalee in 



White coUer 


• • • 


67 


• • • 


68 


• • • 


• •• 


• •• 


• •• 


Clerical 


• •• 


• •• 


• • • 


72 


• • • 


• • • 




• • • 


Frofeeeional 


• •• 




• •• 


75 


• • • 


• • • 


• • • 


• •• 


Per oent of econonleallj’ 
aetlTe in 

Professional 


• • • 


• • • 


• •• 


73 


• • • 


• • • 


• • • 


• •• 


dsrioal 


• •• 


• • • 


• • • 


70 


• • • 


• • • 


• • • 




Charaeteristles of agriculture 

Per cent of nales in 
agrieoltore vho are 
laborers 


• •• 


83 




8U 


• • • 


• • • 


• • • 


• # # 


Per cent of nales in 
agrieoltnre who are 
proprietors 


• • • 


85 




86 


• •• 


• •• 




• ## 


Per cent of nales in 
agrieultore who are 
ejiditarios 


• •• 


82 


• • • 


• • • 


• • • 






• • • 


Per oeni of total fairs 
that are ■sehaniser^ 


• • • 


• •• 


89 


• • • 


• • • 








Par cent of Ihras w^.thoat 
even aninal traction 


• • • 


• •• 


90 


• •• 


• • • 


• •• 






&in1limt/land value 


• • • 


• •• 


88 


• • • 


• •• 


• • • 




• • • 


ciicic; returns to the 
Honan Agent 


92 


• •• 


93 




• • • 


• • • 


• •• 


• •• 


Per oent in agrionltnre 
with incones over ^dO 
pesos nontMv 


• • • 


• • • 


• •• 


91 


• •• 


• • • 




• • • 


Charaoteristics of nann- 
factoring 

Par oent of fenales in 
nannfactoring labor f ouice 


99 


100 


• • • 


101 


• • • 


• • • 


• • • 


• • # 


PajproU per nonth/nnaber 
e^>loyed in factor 


1D5 


106 


107 


108 


• • • 


• • • 


• •• 


• • • 




TABLE 1— Gontlmisd 





Total State 




Rural 


Urban 




1»30 


19iiO 




i960 


19110 


i960 


191,0 


i960 


Value added bj ■emi- 
faoturlng: OELlok 


• • • 


• • • 


lOb 


• • • 


• • • 


• •• 


• • • 




Per cant of popTilatlcm in 
nanufacturing alth Incoaea 
l,$0O* peeoe nontfalj 


• •• 


• • • 


• • • 


102 


• •• 


• •• 


• •• 


• •• 


Per cent of population in 
namifaeturing with inconee 
over 500 peeoe aonthiy 


• • • 


\ 

• •• 




003 


• • • 


• •• 


• •• 


• •• 


Cowmloationa tranepcrt^tion 
o^ier ^eveiniunt Isdieee 

Per oent of duellings with 
radios 


• • • 


• • • 




hk 


• • • 


• • • 


• • • 


• • • 


Per cent of population 
using libraries elth 
volones 


• • • 


i|2 


• • • 


• • • 


• • • 


• • • 


• • • 


• # • 


Nnslber of seats sold at 
cineaa/pcqpulatlon 


• • • 


39 


• V • 


llO 




• • • 


• • • 


• • • 


Per cent of population 
who om bicycles 


• • • 


29 


• •• 


30 


• • • 




• •• 


• •• 


Per cent of population 
who own autonobiles 


• • • 


32 


m m m 


33 


• • • 


• • • 


• • • 


• • • 


RaUroads^pop^^ 

RailroadsA>^ 


• •• 


IB 




19 


• •• 


• • • 


• •• 




• • • 


20 


• •• 


21 


• • • 


• •• 


• •• 


• •• 


RoadsA)opolation 

RoadsAnf 


• • • 


22 


• • • 


2U 


• • • 




• •• 


• • • 


• •• 


25 


• •• 


27 


• •• 


• •• 


• • • 


• • • 


Usable roads^population 


• • • 
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• • • 


• • • 


• •• 


• •• 


• •• 


• • • 


Usable roada^^ 


• •• 


26 


• • • 


0 e • 


• ## 


• •• 


• •• 


• • • 


Paved zoads^oads 


• • • 


• • • 


• •• 


28 


• •• 


• •• 


• •• 


• •• 


Electrieil^ consumption 
per capita 


• • • 


36 


• •• 


37 


• •• 


• •• 


• • • 


• • • 


Index of develppaent: Qlidc 


• • • 
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• • • 


• • • 
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7jIRIABIJBS OCmSIRUCTa) AS BATIOS OB DIPFBIBIGES 
OF TABU 1 7ABIABUS 



Farlables Shoving Change 


Total State 


Rural 




orer and Ratios 


1930 191)0 1956 


i 960 


19110 i 960 


1^0 1$60 



BdacatloQ 



Literacy percentages 



Hales br age 


(25-19 )-(iiD4*9) 


202 


198 


(1i0-U9)-(6O(>) 


203 


199 


Fenales by age 
(15-19;^1|0-U9) 


20U 


200 


(U0-U9)-(60+) 


205 


201 


MUm Biinis f oaalsA 
l?r age 


604- 


216 


206 


5o-» 


217 


207 


b0^9 


21B 


208 


30-39 


219 


209 


25-29 


220 


210 


20-2b 


221 


211 


lS-19 


222 


212 


10-lii 


223 


213 


Hales/fenales 


15-19 


225 


215 

21ii 


U0-Ii9 


22b 



Hales 



19b0-1930 


161 — ^161 




1960-19b0 


163 


^163 


Fenales 


19b0-1930 


162—162 




196o-l9bO 


X6b 


— ^I6b 


64- jrs. I 96 M. 950 / 


I96O-I9I4O 


165 





39 



TABLE 2— Gontixmad 



Variables Slowing Change 


Total State 


Rural 


Urban 


oTer Tine and Ratios 


1930 19i»0 19 ^ i 960 


19t|0 i 960 


19i|0 i 960 



Sehool attalnaent 

Adults age 2$* I 9 S 0 
Adults age 30* 1^ 

No sehoollng 

Fenales/eales 2g9 260 

Kales 1990-1960 298 — 298 

Education of youth 
fiirollBSDts 

Percentage enrolled in 
sehool for first tine 
at age 6 hgr nenthly 
incone in pesos 



200 


278 


201-6CX) 


279 


601 - 1,000 


280 


1,000 


281 


(601-l,000)-(200) 


282 


Percentage enrolled in 
sehool for first tine 
at age 6 by father's 
oeoupation 
Agrleulture 


283 


I^ofesslonal 


28b 


(Father professional) 
Winns (father in 
agrloultnre) 


285 


Fenales/aales 

6-10 year olds 269 

6-lU year olds 


272 



Urban ninus rural 

6-Hi year olds 279 — —— — 2 79 
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TABU 2— Contiimad 



Variables Showing Change 


Total Stats 


Rural 


Urban 


over Time and Ratios 


1930 19lt0 1990 


i 960 


19110 i 960 


19110 i 960 



Age grade progress in 
school: 

Age 8 aboinB Qrade 1 
urban nlnas rural 
Males 
Fenales 

Age 10 in Qrade 1 
rural w jnu y urban 
Males 
Females 

Sohool facilities 

Sohools vith 1 to 3 
grades only, 1^2 
minus I960 
Urban 
Rural 

Beginning of year 
snroUxBsnts 

Urban rural 

U/3 19U3A9U2 
li/3 1960A9^9 

i 960 minus 19U2 
U/3 Urban 
U/3 Rural 

Dtaographlc 

t^baolsatlan: 

Pareontage of populatian 
In toma Z,SOO* 

I 96 O-I 9 SO/ 196 O-ISI 1 O 

I960A93O 



M- 

368- 



3k9- 

361 . 



•3i|6 

■368 



■3b9 

■361 



397 397 



396 — 396 



296— 


307- 




-307 






309— 


—309 


308 - 


-308 



H ^U»— lit 

13 ^13 
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TABI£ 2-N4kmti2m«d 



Variables Shoving Change 


Total State 


Rural 


Urban 


oTrer Tine and Ratios 


1930 19U0 19% i960 


19110 i960 


19110 i960 



Culture 



Peroentage of total popa- 
Xatlon 

Do not eat Hheat bread 



19ltO-19% 


120— 


-120 




19%-1960 




121- 


—121 


19lt0-1960 


222— 




—122 


Percentage vho valk 
barefoot 
Maleb 


19b0-19% 


233-- 


-133 




1950-1960 




13U- 


— 13li 


19i|0-1960 


135- 




-135 


Fenales 


19i»0-1950 


136— 


-136 




1950-1960 




137- 


—137 


1^0-1960 


138— 




—138 


KalM/taulM barafoot 


131 




132 



Labor toce statue and 
occttpailona 

1^60-19b0 

Percentage of econ* 
aotliro nalee in 



Kanofac taring 


98 


——98 


Agriculture 


81 


——81 


White collar 


66 - 


-—-66 


Peroentage of econ. 








fy) 




Percentage of econ* 






active females in 






tfhite collar 


69— «— 


— —69 



\ 

I 



U2 



TABI£ 2— Contimed 





Total State 


Rural 


Urban 


Variables Showing Qiange 








over Time and Ratios 










1930 191)0 19$0 I960 


191)0 I960 


191)0 i960 



Charaoterlaticg of agrieulture 
I^60-19UO 

Peroeatag® of nalea in 
agriculture idio are 
proprietore 
19^1930 

011^ returns to the 
Hunan Agent 

Characteristics of naxm«* 
factiiring 

PaTroIls/nuiiiber eaploTSd 
In factory 1955/WltO 

ConBunication, teanspyrtotion, 
and otiicr de^lcpnent indiices 






87 87 



— 9U 



109- 



-109 



I96O-I9I4O 

Seats sold at cineaa/pope 


m ja 


BioTcles/pop. 


31— ^31 


Antos/pop. 


35 y } 


1960/1939 

Percentage of autos to 
population 


3U A 


I96O-I9UO 

Electricity consunption 
per capita 


38 ^38 
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CHAPTER II 



THE SOCIO-ECONOMIC GSOGRAPHT OF MEHCO 

Mexico has been called a society in transition^ assuming the direction 
of development to be toward an industrial and Tirban nation* How far has Mexico 
cone in relation to other nations of the wor3d toward this goal.? To what extent 
are the cosqponents of development present in Mexico? How do they interact? 

'What are the patterns of concentration and dispersion of modernization* An 
overview of such questions is the primary purpose of this chapter* At first 
there will be a brief discussion of summary national Indicses of Mexican develop- 
ment in world perspectivei going on from this to a presentation of internal geo- 
graphic variations on three summary modernization indicators (factors from each 
of the three matrices used in the conQ)onents analysis)* Later sections present 
spatial distributions and relate urbanizatioi. indicators on urban structure to 
population distribution and densities^ occupational structures^ characteristics 
of agriculture^ characteristics of manufacturing^ cultural traits^ and transpor- 
tation and communication facilities* Literacy and schooling are discussed only 
as they are important in the modernization factor; they will take a central 
place in chapters to follows* 

Indices of Meadcan Developinent in 
*wor!ld t*erspec^ve 

The Atlae of Economic Development provides an ecological fjramework for 
an assessment of economic growth among nations of the world as of the late 19^0* s* 
The world means^ given in the Atlas, are based on pppulation-wei^ted values for 




U3 



i 



i 

( 

I 

! iiU 

i 

the coTintrias far lAiich data on tha particular item ccra aTiilibla* Conpa- 
! tationa were made far Argcntinais rdatirc position aa wall aa Har1c o*a in 

order to proyide coIl^>ari8ona betwean two of tha aora adranoad lAtln inerican 

i 1 

countries* Figure 1 lists the variables used in the 

Mexico *s economy has been eoepanding steadily in tha Inst two dacades# 

I 

A wide range of consumer and producer items are being manufactured* At tha 
saine time the agricultural sector has been producing raw materials for both 
j domestic industry and export* The Atlas gave MeodLcan gross national prodnet 

per capita as ♦l87 in American currency, which was sli^tly below tha world 
rasan of ;$200, and compares with $2,3U3 for the United States, $37U for 
' Argentina, and ^ for Bolivia* A later figure places the Mexican gross 

■ national product per capita, corrected to the prices of I960 at the par 

» i 

I capita product in the Federal District at $796, and in the state of Nuevo Leon 

at $^66* 

This increase took place in spite of one of the highest annual rates of 
population growth in the world, 2*9 per cent. (Argentina had a growth rate of 
1*9 per cent, the Itoited States 1*8 per cent*) Such rapid growth engenderr the 
risk of reducing individual incomes and the level of living* 

I The proportion of the population aged 5 to Hi (26*3 per cent in 1957) 

I was among the world* s highest j among nations the range was from 13*3 per csKit 

r 

j to 36*1 per cent (for Argentina 19*5 per cent)* While youth implies potential 

• productivity, a currently hi^ proportion of dependents placas a heavier burden 

ft 

I on the economically active, especially in costs for the expansion of the formal 

i 

4 educational system* 

i 

i. _ _ 

Norton Oinsburg, Atlas of Economic Developaent (Chicago: University 
I of Chicago Press, 1961)* 
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Fig* l*-«BeQQoni6 indloatort for Mvdeo and ArgontlnA (firoa Vortoa 
MM of EooncMid .0 nt [Ghietfos Tbs ltalT«raitj of Ghioogo 



Aroao^ 1^1])* Tho rolttiro pooltlona of Midoo and Argontixia mra in tho 
form of ratioa to tho vorld neano glTon in tho AJiSjyb ^ vorld aoaa io a 
voightod avorago for roporting ooontriooi tho woighto aro oountry populations 
0 ■ Haadao, X • Argontina* 
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Relative Values— 41eKico and Argentina 



.1 .2 .3 .k .5 .6 .7 ,8 *9 



2 Billions of U« S» dollars— 'gross 

national product 

3 U» S* dollars per capita-»gross 

national product 

II, The Population 

1* Persons/sq» kilometer — density 
of population 

5 Annual rate— population growth 

6 Infant deaths/1,000 live 

births— infant mortality 

7 Proportion in age groups 5-lli— 

youthfulness of population 

8 Physicians and dentists per 

100.000 population 

9 Calories/ capita/day— f ood supply 

III, The ^ganization of Population 

10 Per cent of active population in 

agricultural occupations 

11 Per cent of popxilation in cities of 

20.000 and more— urban pop, 

12 A measure of primacy— urban pop, 

13 Percentage of adults literate 
lli Daily newspaper circulation per 

1.000 population 

15 Proportion of children ^-lli in 

primary s chool 

16 Percentage of total pop, in 

secondary and higher education 

IV, The Resource Endowment 

17 Sectares/capita— cultivated land 

18 Hectares/capita— agricultural pop, 

19 Per cent of land area cultivated 

20 "»\Jheat yields— 100 kilograms/dectare 

21 Rice yields— 100 kilograms/nectare 

22 Energy potentials— trillions of 

kilowatt hours 

23 Energy potentials— ^nillions of 

kilowatt hours/capita 

V, Accessibility 

21* Railway <lensity--kilomoters/lOO 
square kilometers 

25 Railway dciisity— kilometers/ 

100.000 population 

26 Railway density— kilometers/ 

person to pop, distance 

27 1‘Iillion freight ton— kilometers/ 

railway kilometers 
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RelatlYO ValuM— N«zleo and Argentina 



•X *2 «3 vli #5 *6 *7 »3 



28 Million ton— -kilunetera/ 

1CX}^(XX) population 

29 Road dansity— kllametera/lOO 

square kiloneters 

30 Road density— kilometers/lOO^OOO 

population 

31 Motor vehiclss/l^OOO population 

32 Vehiclss/lOO klloiistsrs of roads 

VI, Tsohnology Ifc Industrialisation" 

33 Qross energy e^suqpiioQ— ^dJIlions " 

of megsiiatt hours 

3h Qross ensrgy consun^tion-HssgaMatt 
hours per oaplta 

35 Coonerical energy consuBq>tion-- 

negasatt hours per eiq>ita 

36 Conmeroial energy consunptian as 

par cent of gross eonsnif>tion 

37 Coemercial energy consumption- 

annual rate of change per 
capita, 1937-5U 

38 Sleetricity generation— kUovatt 

hours per cqpita 

39 Hydroeleetricity generation— 

kilowatt hours per df)ita 
iiO Water power devalppnsnt— 

proportion of ]x>teatial8 devel, 

Ul Consunption of steel— lastric tons 
per 1,000 population 
hZ Petroleun refining c£q>acity— 
berrels/day/lyOOO population 
I43 ConeercieO. fertiliser eonsunption— 
kilograas/hectare of cultiTated 
land 

VII, Egtem^ lelAtions 

lili Iniemational naiT flow— pieces 
dispatehed/1,000 population 
ll5 IiqpQrts and exports in oillions 
of U, S, dollars 

1|6 Imports and exports in U« S« 
dollars per capita 
U7 Raw materials as per cent 
of exports 
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The vorl4 pattern of priiiiar7-8diool enroUmant resenkled the geographic 
dletribatlon of literacy' and gross national product per capita*^ iUxmt k7 P^r 
ccr.t of Mexico’s 5- to lii-year olds vere enrolled in priioary school^ compared 
with 68 per cent in Argentina; Hew Zealand ranked first with 90 per cant* In 
1957> 60 to 65 per cent of Mexico’s adult population were literate ooiq;>ared with 
85 to 90 per cent in Argentina* MeodLco ranked above the world mean in proportion 
of youth in primary school and in the percentage of adults literate* Ho w enver^ 
there was a serious gap between the population receiving basic and advanced edu- 
cation* Hie stock of manpower with advanced education has implications for the 
ability of a country to use tecdmology* Mexico's position was well below the 
world mean in the proportion of the population enrolled in post^^inary schools* 
*59 per cent (compared with 2*86 per cent for Argentina and 6*02 per cent for 
the United States)* 

On infant mortality and food supply (measures of the "well being" of 
the population)^ Mexico came close to the world mean^ and sll^tly below It in 
availability of physicians and dentists* 

Mexico ranked above the world mean in urbanization (2U per cent living 
in cities of 20 ^ 000 ) but far below Argentina (U8 per cent)* On city primacy 
(the percentage of the population of the four largest cities who live in the 
largest city), the ratio for Mexico was 7U*3 per cent coB?>ared with 79*U per 
cent for Argentina* Hi^ proportions of the population enplpyed in agriculture 
can be taken as the reverse of an Industrial urban society (the data did not 
differentiate commercial from subsistence farming)* In 1957, 58 per cent of 
Mexico's population was engaged in agriculture; the range among nations was 
5 to 93 per cent* Ten years earlier, in 19U7, only 25 per cent of the eopu- 
lation of Argentina had been ell^}loy0d in agriculture. Much attention has been 

^Ibid** p. U2* 



given to land redistribution in Mexico^ and for cultivated land per capita of 
the total and of the agricultural population, Mexico's position was far above 
the world naan* Howevar, widespread distribution and land ownership is not a 
reliable Indication of agricultural productivity# (Land per capita of the 
total population was #62 hectares for Mexico, the world was *h9} lend per 
capita of the agricultural population was 3«U hectares for Mexico coBg)ared to 
the world mean of 2*57^) Wheat and rice yields were above the world mean; but 
tiiese are not staple crops In MbocIco# In Mexico, a diet of maize, beans, and 
squash is part of the pattern of going without shoes and adhering to an indige- 
nous way of life* A diet of idieat-bread and rice, idiich are non-lndigenous 
foods, roaxics the changing parts of the society: Increased urbanization has been 
associated with an increased demand for these latter foods# 

On railroad density in ratio to area and to population, Mexico ranked 
above the world mean# On intensity of use of the railway per kUometer of 
track, Mexico and ihrgentina were both low# Only six countries were above the 
world mean of 2 #57 million freight ton-kilometers per 100,000 pppolatian; at 
70 per cent of the world mean, Argentina was the highest ranking Latin American 
country on this measure, while Ifexico scored only 30 per cent of the world msan# 
Road density showed a pattern similar to railroads# 

The energy consumed in a country may measure the ability of that society 
to harness resources for productive ends. All of Latin Anerica except Brasil 
were below the world mean in gross energy consunption, and in megawatt hours per 
capita all except Cuba and Venezuela were below the mean. However, Mexico 
Argentina alike approached the world mean in the prc^ortion of total en e r g y 
consumed from fossil fuels and hydroelectric power. Mexico was above the world 
mean on annual rate of change in commercial energy consuioptlon per capita between 



$2 



1937 axid 19$k» According to the world patteorn^ hoNOver^ changes in this neasore 
were not necessarily associated with rising inccoes and levels of living* iaong 
Latin American nations, MskLco ranked second behind Brazil in per capita ou’^t 
of crude steel* 

One index of the application of technology to agriculttore is the use of 
commercial fertilizer* Mexico utilized 7*0 kilogpraos per hectare of cultivated 
land and Argentina *1; kilograms; the world mean was 22 kilogranuu However, 
differences in agricultural syvteBs and in soils must be considered in evalu- 
ating fertilizer use* 

One value of the preceding comparisons is to test the consistency among 
measures of relative development* While each was selected as indicating in- 
dustrialization, time and again particular measures failed to differentiate at 
all clearly among countries; development is complex and the meanings of many 
variables (notably among the "urbanization" ) vary with the conta’^Tt* Ve may ex- 
pect that analogous ambiguities and conplexities will arise even in comparisons 
among the states of Mexico, for that country is characterized by great geographic 
diversity* 

Modernization Factors 

Turning Arom an over-view of Mexico’s position in world perspective, 
we can explore the patterns within Mexico* Table 3 delineates clusters of 
traits associated with differential modexnization among the states of Mexico 
as they were revealed by components analysis of three partially overlaiping 
sets of data: Factor Itotrlces A, B, and D*^ The first factor in each case 
was best described as a summary "modemlzation** index, but emphasis differs 
depending upon the variables initifilly included in the program* 

^Factor Matrix C was composed of educati.onal variables only* 
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Factor Hatriz A (vfaieh in» in fact dona last) polls togstbsr sslsotsd 
variables from each of the prior aatrioes and tfaos has the largest overliqp ifith 
each* The variables tnoloded and their loadings on the first factor that shoued 
up in this matrix are shown in the first column of TiECble 3* Tt*aits with the 
highest positive loadings UtA- idiite-coHar occupations and adult school at- 
tainments* Thus the hipest positive load^gs (all over *900) were for males 
in white-collar occupations in 19U0^ the population of both seooss in clerical 
occiqpations in 1960^ adult males with 7'*’ years of sdiooling in 1$$0 and in I960 
and with IH years of schooling in I960* The hi^ loading for proporticn of 
males in public administratiaQ in 19i|0 (*81|0; .Iso reflects a relationship be- 
tSfUau extent of education and occiq>ational structure* Negative loadings were 
corre^ondingly higiiest for proportioas of males engaged in agriculture (-*813 
in 19U0 and -*8^5 in I960)* Loadings for proportions of incomes over $00 pesos 
per month in manufacturing and in agriculture in i960 were positive^ at *790 and 
•733 respectively* Literacy rates and changes in them had only moderate loadings 
coBq)ared with the high loadings on the variables indicating soneiAat hif^ier edu- 
cational attainments* Negative loadings on recent changes in literacy indicate 
that recent progress in this respect has been primarily a catchingHip process in 
the more backward areas* At the foreftruit of change, on the other hand, are 
states that sccred relatively high on auto ownership, attendance at movies, and 
use of radios in 19U0, all variables with positive loadings above *700* Two 
other variables, urbanization in I9I4O (*721) and in-migration in I9U0 (*673)> 
were also part of the lead cluster* 

Matrix B in the components analysis included the occupation variables 
that were also in Matrix A, but it differed from Matrix A in several respects, 
the most inportant of which were the fuller representation of culture variables 
and variables relating to youth in school (which replace the emphasis on adult 
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schooXing)* Ta 6 Nft'tsrix B nod6raizA^oin. rA9tor zocoirdiii^l^ picks iqp torslls Uui'k 
ware conmon both Hatrlcea A and B and had high loadings on Factor 1 of 

^9 adds positive loadings of *700 or more referring to school sn- 
roUmentS; negative loadings of *700 or more on proportion of over«age school 
children., wage employment of children, and the persistence of traditional traits 
(walking barefoot and not eating wheat bread)* In the absence of adult schooling, 
the li-'ieracy variables receive higher loadings than in Factor 1 of Matrix A* 
Factor Matrix D included all the change and difference variables, but 
the lirst factor is still d omina ted by variables relating to basic occupation- 
structures and levels of education* The only change variables with loadings 
ovpxr *6(X) refer to literacy of children age 10 to Ibj loadings were positive 
fcr the period 1930 to 19U0, negative for I9U0 to i960— a very interesting indi- 
cator of the phasing of development processes that will be described in later 
chapters* The only difference variables added in Matrix D that loaded *600 or 
higher on the first factor referred to urban-rural differences in the prnj><nrtri on s 
of over-age children in Grade 1 (with hi^ negative loadings)* 

One of the outstanding features of development is its uneven distri- 
bution and wide local variation in space* The nortbsm states bordering on the 
United States and a few metropolitan areas in the center of Mexico (around the 
historically Important cities of the Federal District, Guadalajara, and Puebla) 
have been favored* Abundant natural resources, favorable topography and climate, 
proximity to previously developed areas or sites of older population settlements, 
each provides a perspective from idiich to explain regional diversity* The physi- 
cal profile that defines dissimilar regions in Mexico is paralleled by diverse 
• subcultures with differing traditions and positions of lead or lag in the 
modernization process* Figure 2 presents this physical profile. Figure 3 
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Fig* 3*— States and major cities of Mexico* 
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identilles the states and major cities of Msxloo, and Figure U shows the geo-* 
graphic patterning of scares on Factor 1 of Matrix 

The dominant physical features of the MndLoan landscape are the teo 
mountain ranges, the Sierra Madre Oriental on the east coast and the Sierra 
Madre Occidental flanking the vest coast* The topograj^ of the central 
plateau varies from large flat pl^Jns in the north to hilly areas in the 
center* The level land in the plateau supports the largest rural population, 
because of its fertile soil, ease of tillage, and rainfall* However, ow indexes 
of development the central area has an equivocal position, containing both the 
largest cities and some highly rural states* The north-central area is fairly 
level but has a semi-arid climate ) rainfall averaged less than tven’^ inches 
and except where there is irrigation or mining, people are supported by grazing 
livestock* The land^ developed in the north are planted with cotton for export, 
maize, and wheat* The north has been the beneficiary of the greatest efforts in 
irrigation, and these sites have been developed with the more modem agricultural 
techniques* The northern part of the country has sparsely inhabited rural 
districts, the larger proportion of tlie population residing in urban areas* 

In the tropical lowlands of the southeast, the rainfall patterns make 
farming difficult except for "plantation crops" of sugar, bananas, rubber, and 
cocoa; hence the rural population is as scanty as in the dry north* 

The Rio Grande which borders Texas is the major river in Mexico* Al- 
though many rivers flow from mountains to both coasts, most have little economic 
value; for part of the year they may be couple tely or almost dry* Papaloapan in 
Veracruz perhaps contributes the most economically* There are few lakes of comf- 
mercial value; the two most important are Lake Chapala in Jalisco and Lake 
Patzcuaro in Mlchoacan* Lack of natural water resources makes Irrigation 
projects essential for maxlBium productivity of land* 



Fig. 



U.-»4iatrix D, Factor 1. 



Variable 

Number 



Factor Loadings 
(••800 and Above) 



39 Movies/Pop I9U0 .822 

6I( Collar/EcAct M I9I4O ,883 

67 CoUar/EcAct F 19l|0 .838 

70 Clerk/ScAct T i960 .866 

U;0 Literacy 10+ T I9I1O .90O 

litl Literacy 10+ T i960 .%2 

1$7 Literacy 10-llt M I9U0 .950 

158 Literacy 10-lU P 19U0 .920 

238 Adult 30+ 7+ Sch M i960 .851 

266 Enrol 6-3JI4 T i960 ,803 

3U8 Age 10 Or 1 MR I963 -.825 

360 Age 10 Or 1 HR 1963 -.85b 



A short-cut estimate of the rank of the Fedexsal District for 
these variables is 3.2 (from a high of 1 to 32). 
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Popalfctifln Dlgtrlbatloii and Pg*>n Stmotnrft 
PopolAtloii dmi^ in itaslf ^ as wia pointed out before^ does not 
differentiate the nodsmised trm tbs isolated areas* A denselj settled area 
nay be industrialised and urbanised or it naj be agrioultiral, its local OMiters 
* nlniaw n of outside contacts* Oonsi'^ s<|]iiare Icilonetor does not 
indicate how skillfully the people use land* However, the way population densi- 
ty is associated with indices of agricultural devdopnent or with urbadsation 
and consmication can tell us about the conditions under density is a 
factor in developownt* Ih Table 3 (Hie factors in nodemisatlon) p ^^i^t rlon 
density had a noderately hi^ negative TruMHwg , 

Ibore is wide variation in density trm one state to another; 
the Federal District, in ipUO the range was trm 55*6 to and in ip60 fron 
88.6 to 1.1 people per square klloaeter. The geognqphic pattern is cleerly 
displayed on Figure 5. States having the hi^iast densi^ in lp60 (Tlazcala, 
Marico, Mbreloe, Puebla, Guanajuato, Hidalgo, Aguaeoalientee, Veracrus, and 
Michoacan) are predoainantly in the center. Hidalgo and Miohoacan have M gi* 
proportions of nales in ag^dcultore. Ihe states having the noet speree pqpu- 
laUooa were predodnantly to the north (Baja California Sup, Sonora, Ghinoahiia, 
Coafauila, lAirattgo, Baja California Horte) and eloee to the ea ctren e eastern tip 
of the country (Caiqeehe and Roo). 

Density shows low correlations with other aeasures of population concen- 
tration (Table U); the relationship to urbanization was negative except for size 
of capital city. The states with the largest wq>itals had the highest densities 
in IpliO (.29U), hut that relationship did not hold for ip60. Density shosed 
a negative relationship to prpportionB of in-nlgrants (-*h99 in IpiiO) end to 
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growth in urbanization* Houever, by 1960^ as we shall see later^ density Taria- 
bles began to pick up sons of the modexnizfng elements* 

Defining urban populations as people living in localities of 2, $00*, 
the i 960 census showed just over half ($0»$ per cent) of the total populati o n 
to be urban* In 1960^ the states having the highest proportions of their popu- 
lation in communities of 2^^00 or more were: Federal District; Baja California 
Norte in the northwest; Nuevo Leon, Coahuila and Taaaulipas in the northeast; 
Jalisco in west-center; and Yucatan and Caapeche on the eastern peninsula* Ihe 
least urban states were in the center and middle south (Hidalgo, Oaxaca, Ghis 4 >as, 
Guerrero, Tabasco, and Zacatecas)* Of the most urban states, Caapeche, C o a huila , 
Baja California Norte, and TamauUpas were the least densely populated* The 
states with the hipest proportions urban in i960 had been most urban in 1930* 
There was very little correlation between the prcqportions of the population urban 
and the share of the c«g)ital city in the urban population* As we should eoqpeet, 
the more urban states were drawing migrants from other areas, although the hipest 
urbanization-migration correlation which was for I960, was only *517* 

Cities vary in size, they differ in the proportian of the total urban 
population of the state they contain, they differ in the functions they perform, 
and in relationships to surrounding areas* A city may be the primary one, domi* 
nating by its size and dLnfluenoe, or it may be only one of several substantial 
population centers of the state* In I960, there were thirty-eight Mexioan cities 
with populations of 50,000 or over* Three of these (Mexico City, Guadalajara, 
and Monterrey) accounted for three-fifths of the total population living in urban 
centers of over 5^,000* Guadalajara contain. 30 per cent of the population of 
Jalisco, and Monterrey Include. $6»$ per cent of that of Nuevo Leon* Rrcluding 
the Federal District, in i960 the only city other than Monterrey to contain more 
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than per cent of the state population was Aqoasoalientes* 9ie eoarelation 
between proportions of a. state's population lining in cities of 50^000 or nore 
and the percentage of the urban populations living In the capital cLtj in 1^60 
was only *297 (Table k)» As we should expect^ size of capital city showed a 
moderate association with proportion living in cities of 50^000 or nore ^»638) 
and with urbanization in i960 (•li08}« 

Urbanization and Occupation 

Specialization and literacy are two aspects of the nodemization of 
occupational structures^ and each is associated with torbanlzation* Thns^ as 
Table 5 shows^ there are moderate or even hi^ correlations between proportions 
of the economically active population in white-collar, clerical, and professional 
eiqployment and proportions living in urban places (of 2,^00 or more)* Ihe corre- 
lation for white-collar males in i960 is the highest (•860)| it is stronger for 
both males and females in i960 than in 19ii0. Hi^er pr<^ortions in these occu- 
pations are also associated, again as we should expect, with net innolgration* 
States that stand out in proportions in white-collar occiq>ations together with 
proportions living in cities of 50,000 or over are Baja California Norte, the 
Federal District, Nuevo Leon, Aguascalientes, and Tamanlipas* 

As already noted, the over-all population density in a state runs 
counter to the urbanization indexes* Hi^ density, especially in 19^i was 
positively associated with pr<^ortions employed in agriculture and described 
primarily rural settlement patterns, though hy i960 relations between density 
and urban developments were becoming more important* The negative relations 
between I9U0 densi'^ and proportions of both males and females in white-collar 



^^alter Ihonqpson de Mexico, S*A*^ The Mexican Market (Mexico: Walter 
Thoropson de Mexico, S,A«, I96I), p* 18* 
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ei^>lQynsnt at that tiaa art axinblinioiifl: -«62U for aalat and ••7?6 for fanalea 
(first column of Table 5)« and this negative pattern^ though daotgied, is repeated 
in the eorrelation for I960 between densi'ty and proportions in olerloal jobs* 
None of the other correlations with densitjr are noteworthy exoejpting the very 
interesting high relationship between i960 density and 19I1O to i960 change in 
the proportions of economically active females who were in white-collar sbh 
ployaent (*786)* 



Ifrbanigation and Agricnltural Developnent 
According to Cline^ five crops took up five-sixths of the cultivated 
land and accounted for nearly three-fourths of the total value of farm pro- 
duction in 19^7; they were maize^ beans^ idieat^ coffee^ and cotton*^ Histori- 
cally maize has been the major food crop and it remains so today* >lhile it is 
the traditional crop of subsistence farming^ a surplus is produced in the areas 
between Mexico City and Guadalajara and in Veracruz and Michoacan* Maize grown 
on irrigated land is quite a different crop traai maize grown on subsistence 
farms* With the growth of large metropolitan center s> faming prmctiees changed 
in the central states; the "extensive'' planting of maize was supplanted by in- 
tensive grain culture^ much of it for shipment to the cities* Within a radius 
of 150 miles of Mexico City^ a dairy belt ensrged^ and sugar^ rice^ fruits^ 

vegetables^ and flowers were planted^ while subnarginal lands continue to be 

2 

used for maize* 



toward F* Cline^ Meadco Revolution to Bvolution 19li0*1^60 (London: 
Oxford University Press, 196^^ p* ^65. 

2 

Edmundo Flores, "The Significa nce of Land Use Changes in the Economi.c 
Development of Mexico," Land Economics* XXIV (19^9), 115-21;* 



V«]ict to aaiso^ idieat la the aajor oerMlf it ie gr<nm in the north on 
irrigated !ijnui and in the nest and oentar as well* SLee is groim ooonereially 
priaarlly in Sonora, eith sons harrested in Veracms, Tabasco^ and Mlohoaean* 
Industrial and eoport crops are cocoa and heneqaon, as well as cotton and coffee* 
Coffee plantations are United to Chiapas and Veracras* Heneqaen is groen 
chiefly on plantations in Yucatan* Tobacco is produoed in Na^^arit and Jalisoo* 

The planting of crops for industrial use, for export, and for urban oon* 
soasr nrirkets has been associated with the nechanisation of agrloultare* 
Modernisation of idle agricultural sector is reflected in relatlYely low per«> 
csotages of the work force in agrieultore, the application of naehinary to 
farming, and rise of produotlTity beyond the subsistence level* The proportion 
of the population in agriculture uho earn over 5CO pesos nonthl^r provides a 
sinple if crude Index of productlvitiy* The value of fana eqjuipnant as a ratio 
to land value supplenents information about fana sise and composition of the 
agricultural labor force, providing another index of modernization eon- 
mercialisation* Gli<dc*s index of ^returns to the human agent** in agriculture 
was also used as a measure of productivi^*^ 

In I9I1O, the proportion of males in agriculture in the states of Mexico 
(exc luding the Federal District) ranged from 39 to 53 per cent of the eoononi«- 
oallj aotivei the state with the lowest percentage still had over half of its 
active males in faming* fity 19^0, however, the percentage of farmers ranged 
from 80 down to 35 per cant* There are moderately high correlations between 

^e arrived at his estimate of returns to the himaai agent by the 
following procedure* First, he estimated the value of land and capital en- 
ployed in agriculture* He then assumed returns of 5 per cent a nd alternatively 
of ID per cent on those values* The resultant estimates of returns to land and 
®*pit^ were subtracted from net farm income to get returns to the human agent 
as a residual* His estimates using the 10 per cent assunptions are the ones 
used in the study* Olick, op* oit** pp* 1U3-50* 
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nodemlzation of agrleolttiro and vrbaaiiation (Tabla 6)« For axanpla^ tha 
association of neehaniaad faras in 19$0 with prtqmtions living in population 
conters of 2,^00* In I960 is «66U and with the population living in olties of 
50^000+ it Is .561* Vlodem fanes attracted laborers fron out of state; the 
correlation between farm mechanization and innaigration was «692 and that be- 
tween farm mechanization and proportions of the agrloulturallj anployed who 
were laborers (not shown In the table) was #567* Low incomes in agriculture 
were associated with hi^ population density (*619) in I960 but with low 
urbanization^ city primacy^ and urban growth. Again^ idsere returns to the 
human agent in agriculture increased between 1930 and 1950, there was a nega- 
tive association with I960 population density (-«529)* Hig^ returns in agri- 
culture were associated also with hi^ mifpration into growing urban centers 
(•770)« Contrasts between the traditional peasant farmers of the more densely 
settled rural are<is, and the modernized agriculture in the dry and irrigated 
areas where scale is typically larger, workers are most fhlly literate, and 
innovative practices have been most ioqportant, come through very clearly in 
these relationships* 

Higher incomes were earned in farming in those states with the lowectt 
proportions of man in agriculture. The percentages of the farmers earning \inder 
500 pesos monthly varied from US to 96 per cent. However, the state ra n k in g 
third highest (meaning fewer people earned low incomes} still had 71 per cent 
of its agricultural population earning less than 500 pesos monthly. The states 
with the highest proportions of their farming pppulatioo. earning incomes above 
500 pesos monthly were Baja California Norte, the Federal District, Sonora, and 
Coahiiila. Over 93 per cent of farmers had incomes below 500 pesos a month in 
Hidalgo, Tlaxcala, Yucatan, Oascaca, Querrero, Puebla, and Guanajuato. 
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Using 0Udc>8 ■sasore of roturns to the imam agoit in sgrlealtwo 
(sorios B, 19$0), tho states adiisnring ttae highest prodnstivitj sere ]redoni«- 
nantly northern and coastal shether to the seat or on the Qolf* Ihe interior 
oontral states and those across the south ranked vary low on this index* Q l ic k 
related fam-*labor prodootlTltx to urbanization bat did not find a olear associ- 
ation with labor-force dharacteristics* (in urban center ■ 19 ' or naj not be in- 
dustrial in eharaoter^ and location near a large ci'^ did not predict influenc es 
operating to induce or diffuse innomtions and increased eff icienosf in agri- 
culture*) In assessing the relationship between centers of desalopnent and fam 
labor productivi^ there seened to be differing relationships in the north tfam 
In the center* The centers of develppoent were Baja California loorte, Coafanila, 
Nuevo Lson^ Taaaulipasj and the Federal District* In the northern states there 
was an expected graduation from ihe hipest productlvilgr in the lead areas to 
favorable located adjacent states and on to the *near peripherj** However^ in 
the development around the Federal District there was greater va r iat ion and a 
different pattern of diffusion* The increase in fan labor productivity was 
slowest in the "favorably located" or adjacent areas^ greater on the periphery*^ 
This finding points to the blockages of diffusion in the central area* 

One outstanding feature of the Nsxloan agricultural system has been the 
redistribution of the land* In 1910^ 1 per cent of the population owned about 
97 per cent of tho land* The land redistribution prograii after the Revolution 
was carried out in the spirit of social justice and only later did eco no m i c 
development become an iaportant consideratioa* Three m a in types of status in 
agriculture were distinguished in 19^1 ejiditarios (those idio received l a nd 
grants u’lder the land reforms and were subject to associated constraints on 



^bid** pp* 3 U and 



inharitanee md 8abdiTisi(ni)| agrleuLtnral proffl^torai and agrioaltural 
laborers* The I9l|0 oensns e n iaer a tad ejidltarlos sq;Ma«telj| at tlat tiae thagr 
aado U2 per cant of the agrteultuxml population* The i960 oensns inolnded 
then idth proprietors*^ Ihe agrlenltnral "proprietors” are defined for this 
study to inolude only fanners working their own lands without hired help^ bet 
for i960 th^ indode ejlditarios whereas for I9U0 they do not* The oajoritj 
are on properties of five heotaies or less* Most of these aaall holdlngi oper- 
ate at a subsistence level; general productivity and technology are low* Soae 
of these proprietors engage in other activities part-tLae* 

Agricultural laborers asqr be local diqr workers without regular ea- 
ploynent who work on small and asdioa-slze properties^ they nay be aigrant 
workers following the harvest froa one part of the country to another^ or they 
may be eoploysd regularly on plantations* Hired sen aade rq> $0 per oent of the 
agricultural labor force in both 19ii0 and I960* The propor t ion of the agri- 
cultural population of an area who are laborers is in part an indication of the 
develcfnent of coonercial faming^ and hence it is to sane degree associated with 
measures of rural modernization* 

While the correlations between proportions of proprietors or laborers 
and urbanization were low^ there were sooe interesting changes in relationships 
between I9U0 ani i960 (Table 6)* In I9U0, the proportion of the agricultural 
labor force who were hired was negatively associated (-*207) with proportion of 
pppulation in urban places^ whereas in i960 that association was postivo^ as 
was the association with proportions in cities of ^O^OOO^* (*379)* The pro- 
portion of males in agriculture \Aio were proprietors in i960 showed the opposite 

^tavenhagen estimates they aade up 2$ per cent of the agricultural p(qpia- 
lation in I960* Rodolfo Stavenhagen^ "Aspeetos aociales de la eetructura agraria 
en MerLco^" America Latina (Janeiro to Marco^ 1966)^ p* 6* 



8U 

t6Qd0iicles$ a negatlTB association vlth arbanlzatioii and with iirten growth* 

Tho corresponding association of hired fan labor with in<4dgratlon reflects 
the geographic linkage of urban developnsnt with gpi'owth of %mA faming 

and spread of irrigation* Nevertheless^ there was a strong negative associ- 
ation between population density and incomes in agriculture In both 19lt0 
i960 (-*729 and -*6l9 in Table 6)* Also factors of Matrices B, and D that 
describe agricultural structure give density a positive i narfing if the loadings 
are positive on hired farm labor^ and vice versa* As colnnsn U to 7 of Table 3 
show^ the clusters involving agricultural structure include moderatelx hi^ 
loadings on electricity^ female labor force participation^ and (in lesser degree) 
incomes in agriculture and in manufacturing* Factor U of Matrix A pidcs all of 
these up with signs that indicate relative modemization and economic advance in 
association with larger proportions of hired labor in the fan population* 

Factor 2 of Matrix B does the same thing but in rever s e^ plddng out low-level 
agrxcultural development along with low incomes in manufacturing and low 
electricity consuaption* 

Urbanization and Manufac taring 

Since I9I1O the industrial sector of the Mexican eeononQT 

greatly; in IShS it accounted for 18 per cent of Ihe Gross National Product and 

in i960 almost 26 psr cent*^ Much of the increase came from the o n of 

2 

Iron^ steely sugar^ cement^ p^er^ chemicals^ glass^ and cordage industries* 

Bi 19lj0 the range of econoioically active males in manufacturing was from 33*6 
per cent (in the Federal District), followed by Neuvo Leon with llu8 per cent, 
to a low of U*0 per cent in Querrero* In i960 the percentages were 35*3 in the 

Tompson, op* cit** p* 159* 

2 

Cline, ^P*^e^^*, p* 280* 
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Federal District^ foUoifed bj 26*9 in Vnero Leon to 3*9 in Querrero* Other 
I states hafing relatlTely propor t ions of nales in naniifaetiiring in I960 

I ifere San Luis Potosi (22.3 per cent), igoasealientes (15«8), Taaaolipas 

I 

and Guanajuato ( Low ranking states were Zacatecas (3*9 par cent), 

Chiapas (U«l), Oaxaco (U«6)^ Baja California Snr (6«2), Quintana Roo (6«5)« 
Tabasco (6«6)^ Nayarit (6«9)> and Durango (7«2). 

There was a moderately close relationship between proportion of nales 
i in manufacturing and proportion of the population classed as urban (Table ?)• 

In 19l<0, the relationship was stronger than in i960 («821 and •713 respeetiTe- 
ly)« The correlation between proportions of economically active males enplojed 
in manufacturing and prc^ortion of pppulatlon in cities of 56,000+ was •591« 

In i960, there was a correlation of •5X5 between large capital cities and pro* 
portion of males in manufacturing (in 192|0 this relationship was .liOl). In 
general, where incomes in manufacturing were higjh, there was a relatively high 
proportion of male in-migrants (.TIB). These areas were less densely populated 
but also more urbanized* is of 19U0, factories paying relatively well were like* 
ly to be in larger cities and to attract migrants tram, out of state, but these 
relationships were much lower in I960* 

Where the labor force in manufacturing is composed largely of females, 
it is typically less modem in character* Females are more likely to be em- 
ployed in either household or light factory industries, in which productivity 
and income are low* In i960, the correlation between the proportion of wage 
earners in manufacturing who received under 500 pesos a month and the proportion 
who were female was *U9U« The states with higher proportions of females in manu* 
facturing were somewhat less likely to have in*migration of malas (**307)* 
Mexican manufacturing is heterogeneous, displaying a wide range in 

I technological development and organization. The most primitive industries 
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making objects for home use and a sarplns for the looal maxket (however manj 
people they anplo7) do not signal developB»nt« In transitional sools’^^ artl-» 
cles may be elaborated by* hand that are produced bgr machine in advanced 
countries* Ihis kind of processing can readi a large scale, nevertheless, as 
in the shoe industry in Leon, glass blowing in Puebla and Tlaxeala, axid fruit 
canning in Bajio*^ According to Ifyers: ^ 

The manufacturing sector is coq[>rised of a aaiall nuniber of ht {fcly 
capitalized large establishments that eoqploya -relatively small percentage 
of the industrial labor force* The remainder include or middle- 

sized establishments and the shops of artisans in which techniques are often 
stubbornly traditional and personnel administration is ueually based on family 
relationships* A recent survey showed that laige plants, representing 
3*1 per cent of the total nuiaber of establishments and employing 26*5 
per cent of the industrial labor force, accounted for more thra 4O per 
cent of the value of output and more than 50 per cent of the capital 
equipment in this sector* Small and middle-sized fims representing 55 
per cent of factories emplc^ed 65*3 per cent of the labor and U6*3 per 
cent of the capital equipment and accounted for 55*5 per cent of pro- 
duction* The remaining capital and labor were employed in the shops of 
artisans, Ul*9 per cent of total units, which accounted for only 3*5 per 
cent of the total value of output*^ 

Fowp maps (Figures 6 to 9) describe industrial location patterns in 
3 

Mexico* Ibese are based on information trm a Mexican source idiich classified 
industries into three large groTq>s: ''basic," "vital," and "secondary*" Twenty 

industries were included, eliminating those that appeared to be of a worksh(^ 
type or represented the indigenous economy such as traditional bakeries or 
mills for grinding maize* Basic industries were defined as those manufacturing 
machinery and equipment or vehicles that were of "essentia?, importance for the 
industrial or agricultural development of the country"; they were the 



Ir. 



Jorge L* Tamayo, Geogaf^ General de Mexico* Vol* 17: Qeografia 
Bconomica (Mexico: Institute Mexicano de Investigaclones Economicas * !l9^^ ) * 

p. libd* 



o 

^Ifyers, op* cit** pp. 19-20* 

maps were adapted from: Fernando Zamora (ed*), Dia mostlco 
Econo^co Regional (Mexico: Secretaxia de Econoraia e Ihstltul'io madoano da 

Invesilgaeiones Economiea), pp* 3J*0-50* 




Fig, 6«— Industrial concentrations and locations of selected basic 
industries I, 19^7# 
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Fig* 7**-*Industrlal concentrations and locations 
industries II, 19^7. 
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Fig* 8 •—Industrial oonoentrations and locations of selected vital 
industries 19^7* 
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Fig* 9»*-Indii8trlal concentrations and locations of selected vital 
industries II, 
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capital goods indnsMies* lha "Tltal* iadastrlas wa ge those that trsnsfoxii rav 
materials or the produots of basic industry Into oonsomer goods* "SeooiidarT* 
indnstries are not included in the accompanying maps; they were li^t indnstries 
that produced such products as beer^ ci^urettes^ beverages^ aiefthoHr. drinks^ 
and matches*^ 

The most noticeable Teatures or the mmps are the concentrations in the 
center and in Nuevo Leon and Coahulla^ this Is especially marked ror the basic 
cm>ltal goods^ which are more tightly clustered around major cities *>iaw are the 
**vltal* industries* On the other hand^ the maps show that industries in the 
early stages of processing tend to locate close to raw materials* Conqparing the 
location of the cotton gins (Figure 7) with the location of textile idLllo 
(Figure 8) shows the earlier process to be more dispersed and closer to the 
growing regions (in Sonora, Durango, Coahuila, and Nuevo Leon)* Textile manu- 
facturing is found in the sane areas as the initial cotton processing, but also 
in the Puebla area, HLchoacan, and Jalisco* The distribution of sawmills, which 
are almost ubiquitous, can be conqpared with paper and cellulose manufacturing to 
enihaslze the wider distribution of the former* Sugar refining (Figure 8) Is 
confined to the sugar-growing area across the center of Mexico and southeast, 
while food preservation is found in association with relatively dense agri- 
cultural settlements and consumer markets, closely matching the population dot 
map* Flour mills are, of course, located in wheat-growing areas* 

Throughout most of “Uie north and northwest, three-fourUis or moire of 
1957 manufacturing production is outside of the major urban clusters outlined 
on the maps* Thou^ industrial production was growing rapidly in these areas, 

^Hie secondary industries were eliminated in the adaptations for maps, 
in this study, although they appear in the Diagiostlco Esonomlce Regional and 
are discussed in Tkmayo, qp* cit** pp* h88-K)77 
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more than doubling the national rate of eoqpaneion^ it «aa oriented priaaxilj 
to utiUiation of agrioultoral produete of the region* At the other e o ctre n e^ 
the Honterrejr^ SaltdLHo^ and Montolofa indostrial grouping represante a ooneon- 
tration of 90 per cent of the total induetrial output for ite region* In Ihe 
central region^ idiioh generated about 1|0 percent of the 1957 total national 
production^ about 80 per cent was concentrated in the urban oloeterei however^ 
the pace of industrial derelopnent has been soneidiat loner than in the norths 
and this central area is narked bgr the coexistence of modem industries and the 
artisan Igrpe* 

In the Pacific South there is hardly any industrial ooncentratlon— only 
a few dispersed ran aaterial processing enterprises* Because of the low letels 
of manufacturing production there, any meaningfhl increase in production gi^es 
very hig^ rates or change* In the Qulf region over half the industry is dis- 
persed* In Yucatan, Casqpeohe, and Quintana Roo, 70 per cent of the regional 
output is widely scattered* However, areas of hi|^ local population densl'^ 
coincide mith these industrial groupings* 

The industries that are widely dispersed and are baaed on processing 
of raw materials are likely to be less hlgjily ciqpitalized than t?ose olxisteiad 
around the imjor cities* Those that produce for wider markets do, however, 
promote contact of the regional subcultures with the national society, even 
idien the products and processes axe traditional* The more advanced industries, 
concentrated around a few major cities, require a large pool of skilled labor, 
adoqpate electrical and gas services, and good tran^ortation and cosnnnicatlon 



facilities* 
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Onltoral Gharacteristlcs «nd Urbanization 

The cultaral characteristics Included in the study can be viewed as 
measures of social isolation. The habits of food and dress indicate the extent 
of **nargiiiallty” of the indigenous population^ and changes in these habits often 
are considered evidence of the adoption of an "urban life style." In 19U0^ the 
proportion of a state's population not eating wheat bread ranged fl*on 5 to 80 
per cent. In 1960^ the range in percentages not eating aheat bread was from 
5 to 6? per cent. The proportion of males walking barefoot varied in 19kO tron 
1 to 72 per cent and In I960 from 2 to US per cent.^ "Indigenous habits" are 
intercorrelated: walking without shoes accompanies sleeping on the floor and 
not eating idieat bread. States with the highest proportions walking barefoot 
and not eating idieat bread were in the central part of the country and in 
Guerrero on the Pacific; those most "modernized" in these reqpects were the 
northern tier of states together with the Federal District. This again points 
to the variations among the central states, where sophisticated city life 
coexists in close spatial proximity to, yet separate from, indigenous culture. 

Although the populations that adhere to indigenous wayi are not ex- 
clusively rural, there are moderately high negative correlations between such 
trsuiitionallsm and degree of urbanization. The I960 correlations with pro- 
portion of the population walking irithout shoes were -.653 for pr portions 
living in towns of 2,^00* and -.688 for proportions in cities of 5^,000't- 
(Table 8). 

%ote that the lowest percentage in 19U0 was below the lowest in I960. 

In both cases the state was Baja California Norte; the slight increase there 
between 19U0 and 19^ probably reflects the characteristics of recent in- 
migrants. 
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IABI£ 8 

OORREIATIONS BEIMEOT HtOFQRTlDNS OF KALBS WAI£ING 
BAREFOOT AND IN AORIGULTDRE^ AND 
URBANIZATION VARIABLES 





Barefoot^ales 


Agriculture/EcAct. 

Males 




191*0 


i 960 


191*0 


i 960 


Density 










WUo 


.31fl 


.391* 


.li36 


.269 


I960 




.328 


.388 


.181* 


Urban 2,500+ 


19U0 


-.63U 


-.662 


-.903 


-.81*7 


i 960 


-.628 


-.653 


-.803 


-.873 


Pop. 30 , 000 + i 960 


-.667 


-.688 


-.625 


-.655 


Capital/urban 


19 U 0 


-.162 


-. 11*9 


-.1*02 


-.361 


19to 


-.231 


-.208 


-.1*61* 


-.378 


Capital size 


191*0 


CM 

• 

1 


-.196 


-. 231 * 


-.299 


i 960 


-.101; 


-. 31*2 


-.328 


-.1*16 


In-nlgrants 


191*0 


-.621* 


-.587 


-.635 


-.595 


19?0 


-.599 


-.563 


-.608 


-.607 


i 960 


• • • * 


-. 501 * 


-.537 


-.568 



TWo factors described culture and sex differences (Table 3)« Matrix A, 
Factor 2, had high positive loadings on males walking barefoot in 19liO and on 
changes in this trait betireen 191^0 and I960; there were positive loadings for 
large differences between males and females in literacy in both rural az^ urban 
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areas (I960) and negative loadings for sleeping on a bed (19l|0)« There were 
negative loadings also on pass rates of yoath in prijtfcry school In both rural 
and urban areas and on traits associated with nodemlsed agriculture* 

A similar factor (Matrix Factor 2, msgsped later as Figure 15) had 
high positive loadings on **populatlon walking barefoot^” on literacy differ- 
ences between young and mlddle-^ged females in both rural and urban areaa, axid 
on sex differences in literacy* !Ihese factors again describe essentially’ 
backward rural areas* The reduction in the proportions of males walking 
barefoot between I9U0 and i960 and the notable progress in literacy of young 
girls cong>ared with the middle-aged women points to a lagging rural setting 
that is now undergoing change* 

Transportation and Coaannlcation S3r8tems 
The extent of the transportation and communication systems is an Indi- 
cation of accessibility within a country* The national network of roads and 
railroads tells something about the complexity of the economy and the slse of 
the market* The railroads in Mexico were built during the initial stages of 
industrial development In the early 1900 *s* The main lines run north and south 
with one transverse line; Mexico City Is a nucleus in the railway aystem and 
people or goods travelling across regions must usually be routed through that 
city* VIhlle the railroad branches run north and souths It Is difficult to 
build branches to smaller places* Figure 10 shows how the railway network 
connects the areas of Industrial concentration* 

The principal highways also run mainly north and souths often 
parallel to the railroads* The modem highway and road networks hare been 
built mainly since World War II* The goal to create the main trunk roads as 
Federal highways^ and then to complete more extensive secondary and feeder 






Fig. 10.— >Thd railway network and industrial concentrations. 
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. roads to open up Isolated areas* Figure 11 depicts the hL^jaany In 

sparsely populated areas there Is a closer relationship between railroad and 
road kilometers per capita than in densely populated areas* However^ measures 
of railroad or road mileage in relation to population or area tell little about 
the uses people make of the ayaUable transportation* 

In Table 9 there is a negative correlation of -*6$U between railroad 
mileage per square kilometer of area and relative recency of urban growth 
whereas road mileage per capita is positively associated with recency of ez« 
panslon of urban places* This Is a clear reflection of the fact that Mexico 
has experienced two major spurts in coranninications and econonie life* The 
spread of automobiles is an inqportant element in the present phase, reflected 
in the high correlation of autmobiles with urbanization; but equally inportant 
Is the increasing use of buses, which have contributed to the habit of travel 
in the rural areas and bring rural visitors (and migrants) to the cities* 
Intercorrelations between transportation facilities, males in agriculture, and 
males walking barefoot (Table ID) emphasize the remoteness of much of the rural 
population in 1?U0, but by I960 the relationship between proportions of males 
barefoot and road mileage per capita had leosened considerably, suggesting that 
as roads began to penetrate the more remote areas, the available measures no 
longer distinguished '^backward” areas* Table ID is interesting also for the 
behavLcyr of the bicycle variable, which is negatively associated with pro- 
portions walking barefoot and proportions in agriculture, though the negative 
correlations are weaker than those between automobiles and indigenous culture 
traits or rurality* 

Attendance at movies and radios per dwelling are measures of the main 
mass-media network* The correlation of these traits with I960 urbanization was 
as strong (Table 9) as for automobiles* As Table 11 shown, these traits, along 

o 
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TABUS 9 



OORRELATIOI6 BEIWEBI IBBANIZATION VARIABLGS AND VARIABLES 
RELATING TO TRANSPORTAHON^ OOMNWICATiaN^ AND 
FACILETIES^ I960 



I 


Demsitj 


Ifetan 

2 , 500 + 


Pop* 

So,ooo* 


Urban 


In-aigraiite 






1560 


i960 


i960 


1960-1950/ 

1960-19110 


i960 



Transportatlop 



Railroads/Pop 


-.km 


JOB 


.138 


-.257 


• ••• 


Railroada/Area 


.199 


.155 


.066 


-.65lt 


• ••• 


Roads/Pop 


-.826 


•IhZ 


-.062 


.6kl 


• ••• 


Roads/Area 


.5ta 


-.116 


-.Uil» 


-.051 




Bleycles/Pop 


-.091 


.285 


.075 


-.037 


• ••• 


Antos/Pop 


-.3U 


.78li 


.699 


.582 


.6I»2 


Comiiiinlcation and 












faclUiios 












Morias^op 


-.207 


.785 


.538 


.091 


.3)«2 


Radio 


-.262 


.8U7 


.686 


.218 


.527 


Slactriei'^/Caplta 


-.220 


.iOU 


.U70 


.528 


J(36 


Running Uatar 


.053 


.638 


.560 


.106 


.187 




TABU 10 



OORREIATIOIfS B3TWEEK THE fROFQRTIONS OF MALES WAITING 
BAREFOOT AND IN AGRICULTDRE AND TRANSPORTATICBI 

VARIABLES 





Bu«foot^falM 


Agrieoltiir#/ 
BeAct Malts 




l^liO 


i960 


19110 


i960 



Ridlroadfl/Pop 





-.290 


-.306 


-.03b 


-.13b 


i960 


-.297 


-.353 


-.390 


-.373 


Railroads/Area 


19110 




-.055 


.010 


-.097 


i960 


.0U2 


.097 


.1I16 


-.Obi 


Roads/Ppp 


19liO^ (all-mathar) 


-.697 


-.701 


-.611 


-Jt91 


i960 


-.182 


-.232 


1 

. 

00 


-. 30 b 


Roads/Area 


19140 ^ (all-«eath€ir) 


-.065 


-.028 


-.058 


-.11|6 


1^ 


.226 


.312 


.17b 


.009 


Roads paved i 960 


-.10,6 


-.398 


-.326 


-.U22 


Bicycles/Pop 


19liO 


-.293 


-.blit 


-.U 96 


-.539 


i960 


-.089 


-.190 


H 

Vi 

• 

1 


-.267 


Autos/Pop 


19ltO 


-.703 


-.733 


-.775 


-.797 


i960 


-.597 


-.626 


-.789 


-.887 
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I 

TilBZ£ U 

OORREIATIONS BETUEaf OOMMONICA7IOH VARIABLES AHD 
GHARACraaSTICS OF AGRICULmS 



I 





Movles/Pc^* 




LLbrarj 

Use 


MoTLes/Pbp. 


191,0 


i960 


i960 


19bO 


1960-19b0 


Ag/acAct N 19t|0 


-.755 


-.639 


-.8b3 




-.007 


Ag/BeAet M i960 


-.693 


-.661 


-.880 


-.li37 


-.099 


Ag/£eAct M 1960-1^0 


-.152 


-.276 


-.386 


-.189 


-.2b3 


Ejidos/Ag Pep 19li0 


-.052 


.070 


-.078 


.139 


.018 


Ag Labor/Ag M 19U0 


-.152 


-.063 


-.050 


-.202 


.052 


Ag Labor/Ag M I960 


.107 


Jt2b 


.533 


.36U 


.b38 


Ag Vrop/Ag M I9I1O 


.137 


.01b 


.130 


-.101 


-.02b 


Ag Frop/Ag H 


-.09U 


-.bl2 


-. 5 a 


-.365 


-.bb2 


Ag Prpp/Ag N 1960-19I1O 


-.13b 


-.3bb 


-.b91 


-.270 


-.378 


Bqpip/lAiid 195b 


.013 


.289 


.512 


• ••• 


• ••• 


Farm moohanisad, 1950 


.657 


.6bO 


.765 


.362 


.158 


Ag Inc* OTor I56O9 i960 


.568 


.598 


.755 


.251 


.122 


Ratmus Oliek^ 1950-1930 


.651 


.32b 


.ub6 


-.232 


-.IbO 



f 



I 



I 

j 




I 



w 

vith l^UO library use, display a aodarately hig^ negatlTa relatlonahip ifilh 
proportions engaged in agrieultore* VIhere there is STldsnee of eannereial 
agriculture (hi^r fam incoaesj mechanized farms^ and the use of nuch fan 
equipment ) 9 there is more use of radios* The proportion of dwellings haTing 
radios in I960 ranged from 9 to U8 per cent; again the states in the north had 
the hipest proportions* 

The process of linking isolated groups into national centers of diange 
is accomplished through the diffusion and acceptance of new ideas and practices* 
A first step in the study of that diffusion has been the identification of com* 
ponents of modernization through a description of ecological inter-relationships* 
This entailed both the preliminary identification of trait clusters through com- 
ponents analysis and mappixig of the ^atial patterning of variables* Lead areas 
and geographic nodes of modernization can be seen clearly enou^, and their re- 
lationship to transportation networks (which are in turn associated with to- 
pog^'aphy) is evidesit* But this is by no means the whole story* Although there 
was stabill'^ in these geographic patterns^ they also changed* There are corre- 
lations between the adoption of Western and the discarding of indigenous culture 
traits^ but those relationships are by no means rigid* Neither are the geo- 
graphic patterns simple* ^4hy^ for exaople^ are Wie contrasts (cultural anrf eco- 
nomic) so sharp between adjacent areas in the center of the country^ idiere 
development seems to be almost entirely an urban phenomenon^ whereas the urban- 
rural contrasts are less in the north? How far has development Anri its geo- 
graphic pattern been associated with^ billt upon^ or stimulated the development 
of human resources? How far are educational differentials associated with 
conirasts in other cultural economic traits observed over relatively short 
distances in the high country? Mai^ of these questions will still have to go 
unanswered at the end of the present study, but some of them at least should be 




no 

illondxiated* Hlgerstrand* 8 foraalatloia of an Intirparsonal natwoirlc of oonml'* 
cation^ with his constructs of "Infoimatlon fields” and "resistances” huqt help 
us here* 

Question as a quality of the adult population Increases the range of 
personal communication networks and participation in those information fields 
that cany the largest load of knowledge^ attitudes^ and Ideas associated with 
modernization and change* Education also reduces resistances to those Ideas^ 
thereby encouraging adoption of new practices and orientation to life and jobs 
In modem sectors of the econongr* The educational attainments of the adult 
populations of i960 wlU^ therefore^ be studied in Chapter which exanlnes 
the relationships between adult qualifications^ occupational traits^ indicators 
of the economic and technological levels in agriculture and i'uhistry^ and the 
acceptance of "urban cultural traits*" Chapter Vf will then eoqplore the dynamics 
of change: the pace at which various parts of the country have moved along 
diverse dimensions^ the extent and nature of shifts in the degree to whldi varl* 
ous traits are geographically associated^ and the place of migration and of edu- 
cational advance particularly in those changes* Focusing on people^ this naans 
an interpretation in the framework of an Interpersonal system of conmnnicetion 
and the relaying of new ideas and practices* Chapters V and VI will then take 
up the discussion of primary schooling as an "innovation,” the diffusion of 
whi(di Is to be analyzed* 



o 

ERIC 



CHAPTER III 



EDUCATIONAL ATTAINMENTS AND THE SOCIO-ECONOMIC 
STRUCTURE; IHE SITUATION IN I96O 

Mexican adults of i960 who grew up in the 1920*8 and 1930 *s were part 
of an era in which national leaders eiqphasized education as a means to a better 
life for the population • Previously, despite verbal adherence to aims of com- 
pulsory and free education, schooling had been preparatory for elite roles* 
Although a law had been passed in I9II inaugurating rural education, it was not 
until a decade later that serious rural education efforts were made* Cultural 
assimilation of Indians was fostered through a program of cultural missions into 
even remote sections of the cowtttry; efforts were made to Inculcate literacy 
and to spread in^roved techniques of farming and homemaking* 

EVom I93U to I9U0 there were mure intensive literacy programs designed 
to close the gap between generations* Schools were to be used as community 
centers* Programs involving the Indians displayed some ambivalence between 
assimilating them into Mexican life and preserving idealized indigenous herit- 
ages* In recent years a uniform curriculum has prevailed, at least formally, 
in both rural and urban schools, though allowing for local adaptations* 

Recently secondary education has bean extended to larger proportions of 
the population, ostensibly to support roles in a modernizing industrial society* 
Preparatory schools established in the late nineteenth century had been based on 
the ideas of Comte and French positivism* Ihese schools widened the gap between 
intelligentsia and working class or peasantry since the curriculum was designed 



112 



to prepare for university or professional careers* In 192$, a three-year second- 
ary cycle was introduced^ followed two years that were preparatory either for 
university or for vocational school* By i960 pupils finishing a primary school 
had a choice: general secondary school^ prevocational courses^ university ex- 
tension work^ or secondary ni^t school* 

Given these efforts to extend education throu^out the population and to 
adapt schools to new ideals and to a changing economy^ to what extent had adults 
in i960 become possessed of a practicable amount of schooling? In this chapter 
the distributiors of literacy and of varying levels of conqpleted schooling are 
con^ared among age and sex subpopulations and between urban and rural sectors* 
Labor-force participation rates, income levels, indexes of agricultural develop- 
ment, and measures of transportation and communication facilities are sjjiilarly 
portrayed* Sach of these sets of variables in turn is related to literacy and 
to level of attained schooling for various subpopulations— again using states 
as units in the con^tation of correlations* 

Literacy and School Attainments 

Whether we look at literac;y'’ rates and school attainments of a population 
as factors in development or as reflections of it, certain characteristics of 
the distributions of these traits may be expected in association with various 
stages in the modernization of a nation and in the diffusion of development Arom 
one location or area to another* First of all, of course, is simply the question 
as to how widespread literacy has become, and where it has reached the critical 
mass that characterized initial modernization in the earlier history of Europe 
and Japan, or acconpanies substantial progress in developing countries around 
the world today? But equally interesting and important is the degree to which 
urban progress has reached out into rural areas; how far have the hinterlands 
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b« 0 n int«grat«d vith th« iMd otnt«rs m partioipanti in * ooaMn littratn 
oulture? Slailarljj narkad •« dlffamtialt in attalnamit of litoraosr («nd 
I then of full prinarj eohooling or of aohooling beyond that level) aark atepe 

in the development prooeas in moat aooietiea* The aex oontraata init i a ll y alH 
be aharper where a traditional aooiety puta aevere oonatralnta on womsiia ao-* 
tivitiea (aa in Moalen ooontriea) than where the traditional aooiety waa leaa 
differentiated among aex linea* Deapite many differenoea among nationa in the 
mixturea of educational traita and other development i^enomenai there can be no 
queation aa to the iaportanoe of theae diiaanaiona of educational diffuaion and 
change* Later chaptera will concentrate upon change an^ diffuaion^ but here 
I I the f ooue la on the aituation in Mdxioo aa of I960 ao far a a education and 

< literacy ratea aiaong the adult popnlaticn are concerned* 

I 

How far had literacy diffuaed among adult men and woibss of varioua agea 
in the Mexloo of I960? Among the thirty-two atatea, the median rate for older 
(age ho*) nalea waa 63 per oent| for femalea the oorreaponding rate waa 93 per 

I ; * 

cent* The variationa among atatea in theae ratea were extremely wide^ howeveri 
j the loweat figure for adult malea waa only 37 per oant» whereaa the hlfi^at 

I 

I 

ratea were oloae to 90 per cent* The rangea among femalea were from a fifth at 
! I the bottom (for older woman) to four-fiftha in the moat advanced areaa* Theae 

I figuzes nay be put in context by noting that hiatorioal reaeardh ahowad ratea in 

i 

t 

weatem oountriea of at leaat kO per cent among malea before the beglnninga of 

I 

! induatrialization^ and international oonpariaona aoroaa nationa in the middle 

^ 19$0'a auggeat that hO per cent male literacy may be a minimum critical maaa 

1 

for emergence into the flrat atagea of economic development and modernization* 



1 

C* Arnold Anderaon^ "Literaoy and Schooling on the Df/velopaMnt Thresholds 
Some Historical Cases« ” in Bducation a^ Boonomie Pevelopawib, edited by C» 
Arnold Anderson and Uary Jean Bomsan (dkioagot Aidine Polishing Company^ 1965) , 
p. 547. 
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Male literacy rates in Mexico typically exceeded those of females in 
the older age groups by approximately 10 per cent^ but the differences ^Here de- 
clining^ and among children^ both urban and rural^ they had almost disappeared* 
State-by-state conq>arisons showed larger sex differences in the more backward 
than in the more advanced states* Among the lowest third of states cxi mala 
literacy (all under 6o), the median male-female difference was almost exactly 
20 percentage points^ but in the third of states with the highest male rates 
(all over 70 per cent), the median excess of male literacy was less than ten 
points* These contrasts are substantial and are in the direction we should ex- 
pect, but they are only part of the picture* Even more important are urban- 
rural contrasts within each sex and sex variabilities and differences within 
rural versus urban categories* These will now be discussed* 

looking first at males only, and the older among them, we find that as 
of i960 the difference between the median urban and rural literacy rates was 19 
per cent; for the top ranking state that difference was ^ iy u per cent, for 
the lowest state it was 22 per cent (Table 12)* For the younger adult males 
urban-rural differences were smaller* Within each generation, the differences 
between median rural and urban rates were larger for women than for man* For 
both sexes, rural sectors of states lagged behind the urban to a greater degree 
in the less literate states* Generally, and especially among women, rural areas 
made more advance between generations than did urban. 

Despite (or perhaps because of) the obvious cultural contrasts between 
Moslem countries of the Middle East and Latin America, it is int^esting to conn 
pare those patterns with what Fattshipour found for Iran in 1956, where over-all 
adult literacy was, of course, vary much lower than in Mexico. He found that 
urban females had higher literacy rates than rural males up to the age of 35 
to lil* years, but at older ages rural males exceeded urban females in 
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TABLE 12 



DISTRIBUTIONS OF LITERACY RATES BY AQE, SEX, 
AND RESIDENCE, i 960 





F.D.* 


Lowest 

Value 


25 th 

Percentile 


Median 


75 th 

Percentile 


Highest 

Value® 


Dis- 

persion^ 


State 

Age 10*1' 
M-^F 


87 


Ul 


56 


70 


81 


87 


.36 


Age 30-I' 
Mhles 


90 


ho 


56 


67 


76 


86 


.28 


Females 


76 


2 h 


ho 


59 


73 


81 


.56 


Age UOh- 
Males 


88 


37 


52 


63 


73 


83 


.33 


Females 


73 


20 


3U 


53 


67 


77 


.62 


Urban 

Males 

1|0-U9 


92 


56 


71 


80 


89 


93 


.23 


25-29 


9 k 


Ul 


7U 


83 


92 


95 


.22 


Females 

li0-l;9 


79 


36 


55 


72 


81. 


87 


.36 


25-29 


85 


36 


65 


79 


87 


92 


.28 


Rural 

Hales 

U0-l»9 


76 


3U 


U9 


61 


72 


82 


.38 


25-29 


82 


38 


55 


70 


82 


90 


.39 


Females 

ll04»9 


U9 


16 


26 


U6 


6U 


79 


.83 


25-29 


65 


26 


39 


62 


76 


88 


.60 



^•D. Is Federal District* 



H^en the Federal District is the highest value, the value of the next 
ranking state is listed* 

^(Percentile 75 minus Percentile 25V>i<96ian* 



literacy*^ In Mexico ^ the urban-orural took precedence over the sex differential 
among the older populations as woUj in fact, in i960, the median literacy rate 
for urban females age Uo and over was 72 per cent as against a 61 per cent rate 
for rural males of the same age* Although educationally-selectlve migration 
from rural to urban areas continuously depresses the rural rates, such migration 
would have to be exceedingly selective if it were not to depress urban rates as 
well; in other words, migration lowers both urban and rural rates, even though 
it has no effect on national rates* This is a truism whenever migrants from a 
backward area are better qualified than those they leave behind but nevertheless 
are not up to the general pc^nHaldon in their destination areas* Such migrations 
have been Important in Mexico in recent years, as they have been in some parts 
of the United States; they contribute to development, but they may also create 
problems at both origin and destination* On the other hand, exceptional high 
literacy among the older urban females constitutes presumptive evidence that 
these are urban areas that led in modernization but have been growing recently 
at a less rapid rate than some of the newer urban centers* 

A priori it would bo expected that proportions of the population without 
schooling would very nearly match proportions illiterate* These proportions are, 
of course, hi^ly correlated, but the correlations are by no means perfect* Sig- 
nificant numbers can acquire literacy without schooling (whether on their own or 
by participation in a literacy can5>aign) in a country with so phonetic a language 
as %>anish* Nor does this preclude the fact that some who have attended school 
for a limited period, or participated in literacy can5>aigns, may nevertheless 
have remained illiterate or lapsed into illiteracy* 



^attahipour, op* cit*, p* 81; 
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In I9U0, the c^isua reported that the proportlaoe of iMle literates 
(over age 6) idio had acquired their ability to read and write outside of f oraal 
schooling ranged aaiong states from 29 to 7U per oent, with a median of 56 per 
cent; for females the eorrespondiog figures were 32, 7h$ and 57 per cent* The 
ifl^ortant part playad by out-of-school acquisition of literacy in pre-war 
decades is inqiressive* As development goes forward, the proportions who are 
literate tut unschooled diminish. After 19b0 the Mexican census did not publish 
data similar to those for 19l|0. 

Literacy campai^is have been launched with much initial enthusiasm anH 
have been described in a number of sources. Vasconceles sponsored the first 
canpai©! in 1921, which lasted only until 1922. In 1938, Cardenas a 

Uteracy program that was part of a three-year plan; local literacy comittees 
were in charge, althcu^ it was a federal project, and the states were asked to 
collaborate. Kneller describes this effort as achieving limited results due to 
lack of fhnds and weak support. After this attempt, the Federal government left 
the rannants of the program to the Literacy Office of the Cultural Missions De- 
partment and for stated educational institutions to promote. In 19lil(, a new 
literacy campaign was opened. Every' literate Mexican was either to teach at 
least one illiterate person how to read and write or to pay for such instruction. 
"Literacy centers" with paid teachers were opened.^ The proportioo of illiter- 
ates in the population dropped trcn 58 J)er cent to 38 per cent between l^iiO 
i960, but the absolute number of illiterates increased by 1,123,000 or 12 per 
cent.^ 

George F. Kneller, The Education of the Maxiean NaUon (New fork: 
Columibla University Press, 1951), p. 19, 

2 

Eduardo Ramon Rui*, Mexico. The Challenge of Poverty and 
(San Marino: The Huntington library, 1963), “ f- ... # 

I 
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Spanish is spoken by the najority of the populationj but In the following 
states at least 5 per cent of the i960 population spoke Indian languages only: 
Oaxaca 20, Chiapas 16^ Quintana Roo 1$, Yucatan 13, Hidalgo 22, Guerrero 10« 

Puebla 89 Canpeche 6, and Veracruz In 1960^ 1^10^^000 people or 3*8 per cent 
of the total Mexican population spoke Indian languages exclusiyely; 6*6 per cent 
qpoke Indian and Spanish; and 89*1 per cent spoke Spanish exclusively* Ihe pro- 
portions speaking S^panish only and that atpeaking Spanish plus an indigenous 
language were evenly divided between males and females* However^ of the 3*8 
per cent minority afpeaking Indigenous languages only« 1*7 per cent were males 
and 2*1 per cent were females* 

One aspect of the literacy program was the effort to link literacy to 
community-iiqirovenent projects* By 19^9« it had beccme aqpparent that illiteracy 
was part of chronic economie and social backwardness and that mass literacy cam- 
paigns did not reach these problems* It was cqpparent also that the later literacy 
programs were of special benefit to urban dwellers; most of the literate persons 
obliged to teach others lived in urban and semi-urban centers* According to 
Ruiz^ nothing was done in the villages*^ 

Literacy is tciniaal index of educational attainments— especially when 
it is recognized that r ported literacy may be illusory* Previous partial 
literacy may in fact be lost or never have been really "functional" and a few 
years of school may tjU us no mere* However^ at school-conpletion levels of 
7 years or more^ the nature of the education index changes* At IX) years or over^ 
we are looking at people who will be qualified for hi^er roles in the econony* 

Distributions of schooling for the population over 30 years old are 
given in Table 13* As of I960, the proportions of males who had gone b<^ond 
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TABLE 13 

DISTRIBOTIdl OP LB7BI5 OF SCfiOOLDO OP THE 
ADULT POPUIATKMI BT SET, I 96 O 



Tears 

of Schooling 


P.D. 


Lowest 

Value 


25lih 

Percoatlls 


Median 


75 til 

Percentile 


Highest 

Value* 


Dia. 

pwaioii" 


Males 

3o* years old 
















No school 


15.1» 


22.9 


28*8 


liO.O 


5U.3 


68.9 


.625 


1-6 years 


61.1 


29.6 


U3*l 


57.0 


6 t».Z 


67.0 


.369 


7+ years 


23.5 


1 .U 


2.3 


3.8 


6*8 


10.5 


1.158 


10 + years 


H 1.8 


•8 


1*2 


1.9 


3*2 


5.6 


1.010 


13 + years 


8.8 


•U 


*6 


1.0 


1*6 


3.2 


1.01a 


Feoales 
30+ years old 
















No school 


27.7 


27.1 


31.6 


U8.5 


6ii*7 


T9.h 


.673 


1-6 years 


56.6 


19.9 


3U.2 


51.5 


62*U 


68.h 


.538 


?♦ years 


15.7 


.7 


1.U 


2.3 


5.1 


8.2 


1.628 


10+ years 


7.2 


.3 


.5 


.9 


1.9 


3.1 


1.528 


13+ years 


2.5 


•1 


*1 


.3 


.5 


.9 


I.U 10 



*When the Federal District is the lowest value or the hipest value, the 
value of the next ranking state is listed* 

^{Percentile 75 nljms Percentile 2$ )/eedian* 



the completion of the 6-year elenentazy schools ranged among the states from 
1«U to 10*5 per cent, excluding the Federal District (23*5 per cent) Distri- 
butions of those with 10 years or more are sinilEu:*l 7 skewed and the medians 
drop to 1*9 per cent for males and Q«9 per cent for females* The lead of the 
Federal District and Nueyo Leon and the gap that separates them ftom the rest 
of the country is obvious* But it is significant and encouraging^ nonetheless^ 
that there are several lead centers or development nodes ^ not merely one* 

Granted that Mexico is in a phase of development in which the lead 
centers stand out in dramatic contrast to the rest of the country when indioatcrp 
that pick up the relatively higher and rarer levels of schooling are the focus 
of attention^ questions still remain as to how ihnctional either literacy or 
primary schooling hut be in the aggregate^ and how sharp a break in schooling 
beyond 6 years may entail with respect to the roles men (and women) play in the 
society* Thou^ Mexican data relating an individual’s literacy and schooling 
to his occupation or income are scarce^ much can be learned about these qjuestions 
bv examining literacy rates and schooling among populations in various locations 
as these rates are associated with labor force participation and age at marriage^ 
and with occupational structure and income distributions* The breakthrough among 
Indians and mestizos is indicated by diffusion of literacy among populations with 
cultural characteristics indicative of indigenous groups* Each variable or its 
inverse represents an aspect of a western-oriented definition of development* 

Labor Force P^ticipation* Deferred Marriage* 

Fertility sates* and Education 

One of the most interesting indicators of development may be the varia- 
bilities in proportions of the total male and female populations who are em- 
ployed or are participants in the labor force. In the Mexican case, this is 
approxLTiated by census data for the ”eoonomically active.” The definition of 
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"economically active" in the Mexican cenmis ie relatively easy to interpret in 
its application to men* Proportion of total males economically active is pri- 
marily a demographic index reflecting the age composition of the population; 
the loafer the rate, the larger the proportion who are children or too old to 
work (or, whatever their age, physically unable to work)* 

Proportions of the total male population who were economically active 
(first row of Table lU) varied remarkably little among the states; this uni- 
formity undoubtedly reflects the predominance of Catholics among the urban popu- 
lations and hence minimal effects of modernization differentials on differentials 
in birth rates between the Latin and indigenous populations* For these same 
reasons, the ratios are conparatively low: the median among the states was 26*7 

per cent. The range from the twenty-fifth to the seventy-fifth percentile was only 
2*1 percentage points and even the extreme cases range only fj^om a low per cent 
of 2 U*^ to a hl^ of 30 *U per cent* To get soms perspective on this, it may be 
noted that the median ratio of enplpyed to total population of both sexes in 
i960 in the state of Kentucky, a ratio that includes the extreme low rates of 
the hard-core problem counties of Bast Kentucky, was 3 h per cent* Most of the 
Bast Kentucky counties (and no others in the state) had ratios below 2 ^, as low 
or below the lowest proportion "economically active" in Mexico; but the lowest 
Kentucky county matched the weighted male-plus-female ratio of "economically 
active" for the highest state of Mexico* 

Female literacy and the activity of females outside the home are associ- 
ated aspects of a cultural transformation that accoTi9)anies modernization in 

^Economically active population excludes those with no or antisocial 
occupations and domestic workers without pay and unpaid family workers* It in- 
cludes the population from 8 to 11 and 12 years employed and unemployed who said 
they had a remunerated occupation on the day of the census whether or not they 
were exercising it on that day* 
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Mexico as elsewhere. As the females becon» literate^ children are encouraged to 
attend school and to continue In school longer* At the same time^ marriage and 
family customs may change* Women many postpone marriage , limit their families^ 
or migrate in search of opportunities for work* 

ThBJE 14 

DISTRIBUTIONS OF THE PROPORTIONS OF MAXES ;ftND 
FEMALES WHO WERE ECONOMICALLI ACTIVE, 

i960 





P*D* 


Lowest 

Value 


25th 

FeromtlXe 


Median 


75th 

Pwcentlle 


Hipest 

Value^ 


All males 


25.x 


2U.5 


25.7 


26*7 


27.8 


30.U 


All females 


10.9 


3.3 


k.h 


4.9 


5.6 


6 .U 


Females age 12 
and over 


30,9 


X0.8 


IU.0 


1^.9 


17.6 


19 .U 



^VHien the Federal Distirict is the highest value, the V4j.ue of the next 
ranking state is listed* 



Whereas it can be assumed that over 90 per oent of the able-bodied adult men 
will be economically active, the situation with respect to females is very differ- 
ent. Althou^ reflecting the same deaujgraphic attributes of the general popu- 
lation as in the measures for males, in addition (and eclipsing those factors) 
female activity rates depend upon the ways and extent to which women have become 
participants in economic life outside the home* (Ihe Mexican census included as 
’’economically active” women the same definition as for males. Domestic workers 
who earn a salary are included. ) The figures in row 2 of Table 14 can be com- 
pared directly with the male rates: the sex contrasts run roughly at 20 per 

cent at all points of the distribution* These differences are more easily 
interpreted looking at the rates for females aged 12 and over* As of i960. 



the median was only 16 per cent and the difference between the tweaty-fif th and 
■•Tenty-fifth percentile* among the states was only 3»6 percentage points, ^e 

maxLnram value of 31 per cent^ though stiU modest, stands out in striking 
contrast to the predominsnt pattern and is double the median rate. It is evi- 
dent that the lives of women in a few developmental centers are quite unlike 
ttie lives of women over most of the nation. The pattern is not a simple one, 
however, as may be seen by looking at particular states. The states with the 
highest proportions of economically active females aged 12+ include some (not 
all) of the more advanced states of the North but also several states in the 
center. Of the states with the highest proportions of economically active 
females, the Federal District, Nuevo I<eon, Morelos, Colima, Sonora, and Baja 
California Norte are among the eleven states with net in-migration rates. The 
states with the lowest ratios include Zacatecas, San Luis Potosi, and Durango 
in the north; Michoacan and Guanajuato in the center; and the Yucatan, Tabasco, 
Canpeche, and Chiapas in the southeast and south. 

Relationships of proportioMi of single women 20 to 2k years old, and of 
fertility to labor force participation, occupations, and education of females 
are summed up in Table l5. Generally the correlations run higher for proportions 
not married than for the fertiUty index. Much more interesting is the fact that 
the variables that show the strongest relationship to proportions of females who 
are unmarried are for traits that distinguish small group of women who are 
advanced relative to the female population as a whole. Proportions economically 
active, female urban literacy rates, and density have the lowest correlations 
with postponement of marriage; proportions with ID or more years of schooling 
and eirployment in white-collar and professional jobs have the hipest corre- 
lations. Once again we are witnessing the emergence of a small loading minority 
at the forefront of societal transformation, but also, and this too is important. 
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UBI£ 15 

CORRELAIIONS OF HARRIAOE AND FEEtTIUTI RATES OF FQUIES, 
i 960 , VrrR VARIABLES REUTIHO TO EDUCATION, 



OCCUPATIONS, 


AND URBANIZATION 






Single F 


F under 5 Tears/ 




20 - 2 II Years 


All Females 


Female literacy 
2^-29 years of age 






Urban 


.222 


.190 


Rural 


.398 


.217 


Adult female schooling 
30 + years of age 


No schooling 


-.399 


-.135 


7+ years of school 


.U8U 


-.095 


10+ years of school 


.503 


-.181* 


Labor force particlpati'sn 

Economically active females 


12+ years of age 


.228 


-.057 


Occupations of economically 
active females 


White collar 


.568 


-.31*7 


Professional 


.55U 


-.097 


Urbanization 


Density 


.199 


-.372 


Urban 2,9bO+ 


•Ul6 


-.21*2 


Capital size 


•UOU 


-.1*18 


Pop* ^0,000+ 


.352 


-.31*5 
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the fact that literacy even among females has Indeed been spreading widely 
throu^ the society. 



Education and the Oocnpation Mix 

Whether in the aggregate rising incomes have more effect on the 
spread of literacy and successively higher levels of educational attainment^ 
or whether the direction of effect is opposite^ is a much disputed matter. 

Probably the debate will never be resolved^ since these are unquestionably 
mutually ^^upportive processes that are manifested in a continuous sequence of 
overlapping interactions. At the other extreme, it is comparatively easy to 
isolate effects of schooling differentials on occupational and income differ- 
entials among the individuals who make up the national labor force at any given 
time, or, canversely, to identify the factors that differentiate families with- 
jji a given area or community in the extent to which they encourage and invest 
in schooling of the rising generation. But this second, "micro'’ approach re- 
quires data that are or have bean rarely available, and it by-passes inq)ortant 
questions concerning scale or agglOiiieration effects that operate in indirect 
and more widely diffused ways that carry a whole populace and econony along, 
not merely differentiating roles and earnings among the members of the society. 
(Later, however, one micro-economic study of effects of schooling on incme 
differentials in selected Mexican cities will be discussed.) Geographic com- 
parison and the use of geographic units of observation partakes of some of the 
advantages and the limitations of each of these approaches. In particular, high 
serial correlations and high human migration combine to conplicate analysis and 
interpretation of geographic differences in incomes and occupations as effects 
versus causes of observed educational attainments of the adult populations; high 
education today could reflect high incomes yesterday which are in turn correlated 
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with high Inooinefl today* On the other hand^ analysie of geographic differentials 
enables us to take some of the communication and the conqplementarity effects of 
various factors into account, whereas these are normally lost to sight in analy- 
ses of individual education-occupation-eamings relationships* Bearing in mind 
the more serious qualifications, let us consider nevertheless idiat the cross- 
section geographic associations between educational characteristics of the 
Mexican population and occupational and other economic traits look like in 1^60 
and what they may suggest with respect to development patterns* 

Table 16 provides scxae key indicators of the activities of the male and 
female populations hy occupational and by industrial categories, as a background 
against which we may look at occupation-education relationships* States in which 
agriculture accounted for less than half of the male labor force are, of course, 
the exception: only 3 of the 31 states^ agriculture accounted for two-thirds of 

the male labor force in half of the states, for three-fourths or more in six* 
Second in importance are "white collar” workers, but this category is defined 
very broadly (to permit comparisons with other 3 rears)# It includes professional, 
clerical, sales and related workers, which means that along with the more modern- 
ized occupations there may be many traditional traders included under this 
heading* Even so, only one in eight Mexican men fell into this classification, 
thou^ the range was from a low of under 6 per cent (in Oaxaca) to maximum 
figures of 26 per cmt in Baja California Norte, and U2 per cent in the Federal 
District* Proportions among Idle economically active females are much higher, l»t 
it must be remembered that the base is small relative to the total adult female 
population. The median proportion of men in manufacturing employment was a 
tenth, with an interstate range from U to 35 per cent* Bxt Wmanufacturing” 
is of many kinds, from traditional home crafts to technologically advanced 
enterprises, and moderately hi^ (thou^ not maximal) rates of employment in 
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TiBUS 16 

DISTRIBUTIONS OF THE BOONOMICAIU ACTIVE POPULATION WITHIN 
SEX AND OCCUPATION CATEGGRIES, I 96 O 





F*D. 


Lowest 


25 th 


Median 


75 th 


Highest 


Dla- 




Valn»» 


Parcantile 


Paroantlla 


Talna* 


persiom 



Hales 



Agriculture 


3.1 


35.5 


5U.7 


67.7 


7U.9 


86.1 


.294 


I^ofessional 


7.8 


1.1 


1.U 


1.9 


2.8 


U.1 


.778 


Manufacturing 


35.3 


3.9 


6.6 


10 


15.8 


26.9 


.885 


Mining 


.8 


Ji 


.5 


.8 


2.1 


5.U 


1.912 


White collar 


U2.0 


5.6 


9.5 


12.8 


18.1 


26 .U 


CM 

. 


Clerical 


16.0 


1.3 


2.1 


3.5 


6.0 


9.U 


1.126 


Hales females 


Professional 


8.0 


1.5 


2.3 


2.8 


3.9 


5.1 


.562 


Clerical 


16.6 


1.6 


2.5 


U.2 


6.9 


10 . 1 * 


1.067 


Females 


Professional 


8.6 


3.3 


5.8 


8.U 


9.5 


13.8 


.438 


White collar 


W.7 


16.1 


2l».l 


30 .U 


36.3 


U 0.6 


.401 


Clerical 


18.1 


3.5 


U.6 


7.6 


11.6 


15.3 


.918 



*When the Federal District is the lowest value or the hipest value, the 
value of the next rarJdug state is listed* 

^(Percentile 75 nc-jn s Percentile 25)/neciian« 
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manufacturing can signal an area in ahidh traditional crafts special 1b- 
portance. Howeyer^ even in the latter case a more than average degree of inte- 
gration into nodemiiing sectors of economic life is likely, since large numbers 
enployad even in traditional crafts means production for a vide market, com- 
mercialization of local life, and coniunication with the urban development nodes* 

A good index of the charaoteristics of manufactures is the proportion of eng>loyees 
vho are women; at the median wcmen accounted for roughly an eighth of the total, 
but the range in their share was from 8 to 35 per cent* The correlation of pro- 
portion of manufacturing enqployees vho vere female with literacy rates (Mdtted 
from the following table) are consistently negative with coefficients approxi- 
mating -•1|0* 

Table 17 lays out the correlation coefficien&s between various edu- 
cational indexes and proportions of the labor force in various kinds of em- 
ployment* The correlations with nmnufacturing enployment are much lower than 
any of the others* The highest correlations in every case (except females in 
professional enqploymant) are with proportions completing 7 or 10 years of 
schooling, rather than with tlie literacy or no-schooling proportions* Rsvartbe- 
less, the literacy correlations are also hi^* Hare is an identification 
problem in that all the schooling ind e xes are closely inter-correlated, and 
their effects on and responses to economic and occupational structure entail 
mutual interdependencies* The fact that the hi^er schooling attainment indi- 
cators seem to explain more of the variance eien in proportions esployed in 
agriculture does not mean that they would do so without some minimum critical 
literacy mass* On the other hand, it does support the inference, from cross- 
national conparisons, that once a critical thre^old is passed, farther literacy 
alone may have very little relationship to economic develppmsnt until it becomes 
nearly universal; at that point it is in fact always associated with diffusion 
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mSLE 17 



CGRRmnONS BElWEai XCUPATIONS AND VARIABLES RSIATlNa 
TO UTERACr AND SCHOOLING, 1^60 





Pro- 


Clerical 


Vhita 


Agri- 


Kann- 




fessions 


Collar 


culture 


facturing 



literacy 

Percentages of SeonoBlcallj Aetlye Milss 

Kales * fenales 10+ years *692 *823 .TSU -.792 JilS 

Kales U0+ years .717 .836 .810 -.837 •1|86 

Perce n tages of Eecncaloally’ Aetiee Fenales 



i 

! 


Fenales 1|0+ years 


,T$9 


#0^8 «83X •••• 


• ••• 


i 

t 


Adult levels of schooling 








i 




Percentages of Eeononicallj Active Hales 


, 


Kales 30+ yeaars old 








1 

1 


No schooling 


-•752 


-.851 -.7^ .810 


-•liii8 




7+ years of school 


•8U8 


.960 .9ia -.909 


.575 




10+ years of school 


•86U 


.937 .937 -.900 


.561 






Percentages of Bcononically’ Active Fenales 


; ! 


Fenales 30+ years old 








Ho schooling 


-.756 


—•877 — *835 •••• 


• ••# 


, 7* years of school 


.628 


•890 *88l( •••• 


• ••• 


i 10+ years of school 


.639 


•8U7 »863 •••• 


• ••• 
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of secondary education among substantial minorities^ at leasts of the population* 
As a tfhole^ Mexico is still at an in->betfieen stage* It is of some interest to 
note that not only are the correlations of propartlons of males in clerical em- 
ployment witii literacy hi^; they match very closely the correlatioas with pro- 
portions having seven or more years of schooling* Incidentally, on the average, 
the latter figure rises above the clerical percentages only in the upper fifth 

of the states on either measure (Figure 12)* 

Education and Income 

Althou^ occupational data may provide crude indicators of associations 
between the distribution of schooling in a population and Income levels ^ they 
have serious limitations when used for that purpose. The usual aggregative type 
of measurement is some sort of estimate of per capita income^ but such measures 
are not available by state* There are a number of relevant indices, however* 
Some are the more Interesting in that they pick out distributional features of 
economic attainments (percentages at, or above or below stated levels), and these 
may be more interesting for analysis of development prooessss than mean values* 
There has also been a small sample study of individual income differentials 
associated with S(diooling in three Mexican cities that calls for brief coiment 
before going on witj' the gsogra^ihic analysis* 

Martin Gamoy studied the costs and incremental income streams associ- 
ated with successive levels of schooling in a cross-section sanq)le of 3,901 mal® 
wage earners in the Federal District and in the cities of Monterrey and Puebla 
in 1962 . Using regression analysis, he found that income increased with an in- 
crease in age and schooling and with wage and salary work in commerce, i4Snu- 
facturing, electricity, and transport rather than in construction or services; 
and with working in Mexico City rather than in Monterrey or Puebla* Going to 



Flg« 12 •-•Scatter gram of proportions of adult males 30+ years with 
7+ years of schooling lay proportions of economically active males in clerical 
occupations^ I960* 
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MALES AGE SO AND OVER WHO HAD COMPLETED 7 OR MORE YEARS OF SCHOOL, I960 
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school while working had a negative effect on earnings* The hipest internal 
rates of return to i«he Investment in schooling were for conqpletion of the last 
2 years of primary school^ completion of the first 2 years of secondary school^ 
and the securing of a college degree. There was a high rate of return to the 
fifth and sixth years of prinary school despite the inclusion of income forgone 
ill the cost estimate of primary school.^ 

Five income or economic-level indicators are related to educational 
characteristics of the populations of the Mexican States in Table 18 • The 
first two are proportions of wage earners in manufacturing and in agriculture 
\iho received incomes over 500 pesos per month in I960* No matter idiat edu- 
cation«'l measure is used and regardless of sex (excepting the highest school 
attainment category for females) the correlations ran around * 75 * Taking em- 
ployment of 8- to 11-year old children as a negative index of income or develop- 
ment, there are similar, relationshii)S with adult schooling: slightly higher pre- 
diction on v.he literacy and no-schooling indices, less predictive power on 
indices for schooling beyond 6 years* In contrast to most of the other eco- 
nomic and occupational indicators, enqployment of young boys identifies a minori- 
ty at the lower instead of the upper part of the status structure. The corre- 
lations with pay per enployee in larger manufacturing firms in 1955 are vory low, 
reflecting the idiosyncratic character of those data in geographic units of the 
size and diversity of the Mexican states* Correlations of the schooling varia- 
bles with the Olick development index are strikingly high* 



Martin Camoy, "The Return to Education in Mexico: A Case Study® (un- 

published paper. The Brookings Institution, March, 1966)* 
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TABLE IB 

OORREUTIONS OF INDICES OF INCOME AND DEVEIOPHEWT WITH 
VmABLSS REIATING TO LITERACY AND SCHOOLING^ I 96 O 





Incone in 
Mfg. over 
^00 Pesos 
MontUy 


Income in 
Ag. over 
$00 Pesos 
Monthly 


Pay to 
Nonber 
Qq)loyed 
in 

Factory, 

1955 


Employment 
of 8-11 
Tear Old 
Hales 


Index of 
Develop- 
ment, 19$0 


literacy 
Males **■ females 












10+ years 


.730 


.768 


.3lt0 


-.775 


.7$U 


Males U0+ years 


.721* 


.7li5 


,3ia 


-.778 


.815 


Females U0+ years 


.705 


•79U 


.373 


-.685 


.775 


Adult levels of schooling 
Males 30 + years old 


No schooling 


-.765 


-.757 


-*3U6 


.788 


-.802 


7+ years of school 


.805 


.774 


•lia 


-.C5i» 


.922 


10+ years of school 


.778 


.756 


.117 


-.631 


.909 


Females 30+ years old 


No schooling 


-.73U 


-.785 


-.369 


. 721 * 


-.775 


7+ years of school 


.7hh 


.702 


.258 


-.683 


.931 


10+ years of school 


.678 


,6la 


.232 


-.662 


.912 
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Literacy and the Agricultiiral Sector 

In a rural setting we are looking for signs of transition from sub- 
sistence to commercial farming* Agricultural laborers represent the com- 
mercialization, while the persistence of small farms run by their owners with- 
out hired help are part of the subsistence pattern* In a study of literacy in 
nineteenth century Russia, Kahan describes the effects of achievement of litera- 
cy by rural males in the following way; 

The rise in the level of literacy among both the hi^er income groups of 
the present population and the agricultural laborers becomes the precon- 
dition for introduction of i^hlnery and more modem fanning methods* 

The decline of subsistence farming, a type of farming which had not 
offered visible incentives for education, made it easier to overcome the 
long-lasting inertia and maintenance of the status quo and to inject w 
additional impetus to mobility and change in the econony and socie'ty*^ 

In Mexico also, there should be evidence of at least a moderate re- 
lationship between the literacy of the rural population and the development of 
the rural sector. 

In general there is a sli^tly higher association of literacy of UO- 
to U9-y®ar old men than of literacy of men in their late twenties with charac- 
teristics of the agricultural labor forces and with equipment per acre of land 
(Table 19)* However, this difference disappears in correlations of literacy 
with agricultural incomes and with farm mechanization, which also show generally 
higher relationships with literacy* Given the association of agricultural 
modernization with larger proportions of the agricultural labor force in wage 
jobs, it should not be sizprisiiig to note that higher agricultural itfages go 
along with large proportions of hired workers and small proportions of proprietors. 



^Arcadius Kahan, "Determinants of the Incidence of Literacy in Rural 
Nineteenth-Century Russia," Education and Economic Developmyt, ed* by C* Arnold 
Anderson and Mary Jean Bowman (iJhicago: Alnine Publishing Co*, 1965), p* 302* 
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TABLE 19 



CORRELATIONS OF INDICES OF AGKICULTDRAL DEVELOPMENT 
WIIH RURAL LITERACY RATES 





Ag, Laborers/ 
M in Ag* 


Proprietors/ 
M In Ag. 


Incoine in 
Ag, over 
500 Pesos 
Monthly 


Equipment/ 

Land 


Farm 

Mechani- 

zation 

1950 


Males 












U 0 -U 9 years 


.251 


-.229 


.579 


.389 


.517 


2^-29 years 


.Ht6 


-.127 


.589 


.290 


.530 


Females 


UO-U 9 years 


.360 


-.355 


.71*2 


M 


.71*3 


25-29 years 


.319 


-.316 


.706 


M 6 


.675 


Income In Ag* over 


500 pesos monthly 


.1*71 


-.1*79 


# • •• 


.31i* 


.790 



ERIC 
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It is interesting that in general literacy of rural females showed sub- 
stantially higher correlations with characteristics of agriculture than did male 
rates. Given that the mechanization yariables referred to I9S0 and the female 
literacy figures to a decade later, however, the question remains whether female 
literacy had any real part in the earlier agricultural transformations. There 
are other grounds also for hypothesizing that the initiating influence came from 
the technological and production side, expanded female literacy being a result. 
Nevertheless, there is every reason for believing that the spread of literacy 
among rural women may prove in the end to be at least as profound a force working 
for change as the initial revolution in agricultural practices. 

Mass Media !fran8portetion. Cultural Traits . 

and &Lucation ^ ^ ^ ~ 

Four sets of data (demographic, comounication, transportation, and edu- 
cation) all relate directly to communication, whether throu^ movements of people, 
throu^ mass media, or through education as a process and facilitator in the 
transmission of information. Hllgerstrand*s use of migration fields and of tele- 
phone conversations to index the spatial intensities of person-to-person ” tellings” 
and thereby to delineate "information fields" was based on a conviction that 
interpersonal communication influences the acceptance of new ideas. State-unit 
data cannot adequately delineate such influence so indirect indicators of differ- 
ential degrees of contact with "modem" ways must bo used. These include mass 
media and transportation facilities, even though such indicators may be only 
loosely related to networks of person-to-person tellings. 

Communication and transportation facilities are dispersed very unevenly 
through the country, as Table 20 shows. Even the proportions of the population 
owning radios, automobiles, and bicycles are small. Areas in which large pro- 
portions of adults were unschooled generally were ill served by mass media 
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TABLE 20 



DISTRIBUTIONS OP TRANSPORTATION, COMMUNICATION, AND 
CULTURAL TRAITS, I960 





F.D. 


Lowest 

Value 


25th 

Parcmtile 


Median 


7V6h 

Percentile 


Highest 

Value* 


Transportation 














Autos/1,000 pop. 


39.5 


1.5 


3.7 


6.U 


18.9 


75.2 


Bicycles/1,000 pop. 


ll».2 


3.0 


5.9 


13.5 


21.7 


52.0 


Railroads Am 


20U.1 


0 


8.0 


Ut.r. 


28.8 


68.0 


Roads/Km 


3U.5 


7.7 


16.6 


27,1* 


U8.9 


120.U 


Roads paved/lOO Km 
Communication and 


100.0 


15.2 


liU.5 


6\.6 


75.5 


91.1 


facilities 


Radio 


U8.^ 


9.3 


15.8 


2U.3 


35.5 


1)6.U 


Movies/Pop. 


16.1 


0.9 


1.9 


U.6 


8.6 




Electricity/ capita 


55.2 


1.6 


7.0 


13.0 


53.9 


81*.o“ 


Running water 


5U,8 


3.1 


11.2 


18.1 


32.5 


1*7.5 


Culture 


Nonidieat bread^^+F 


5.U 


U.9 


13.8 


29.7 


1*8.1 


63.7 


Barefoot/males 


2.7 


2.3 


3.5 


U.3 


20.9 


1*8.1 



\hen the Federal District i.s the hipest value, the value of the 
next ranking state is listed* 



^Exclusive of Baja Cali .omia. In the source, data for northern and 
southern Baja California were ;oabined and appear to be erroneous* 
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(Table 21). Radio and auto ofmarshlp di^lajred a strong relationship to local 
levels of schooling* 



TABI£ 21 

OORRSUnONS OF KASS MQ)U AND TRANSPORTATION 
WITH UTERACI AND SGHOOLIhG, lp 60 





Hbvies 


Radio 


Autos 


Bicycles 


Persons age liCH 
Literacy 










Hales 


.617 


*862 


.803 


• ••• 


Females 


.7U 


*860 


.787 


• •• • 


Persons age 30+ 
No schooling 


Hales 


-.seu 


-.853 


-.812 


-.11*9 


Females 


-.682 


-.871 


-.789 


• • • • 


7* years of school 


Hales 


.698 


*861 


.912 


.168 


Females 


.722 


*882 


.90l» 


• • • • 


1£H years of school 
Hales 


.718 


.852 


.899 


.U»7 


Feaiales 


.738 


.860 


.872 


• ••• 



Comamication over distance is partly related to the ease of travel* 

In rural, areas there is no measure of the exchange of information and ideas at 
the market place and during the long walks to and from toHn* However^ the in- 
crease and isqprovement of roads and the growth of bus service does suggest a 
flow of people over longer distances; how far this means effective face-to-face 
conmnmication over greater distances in geographic and social space is not 
i^ediately clear ^ however* Rural folk may venture into the city for siqjplies 
yet rarely come in contact with new ways* They may go only to the outskirts and 
have dealings with people who live very much as they themselves* 
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Qiange in cultural habits pertaining to food^ dress, and housing is 
particularly iiq)ortant* Traditionally tortilla or corn-based food has been 
the staple crop of the Mexican countryside, while eating wheat bread (partial- 
ly dependent on whether it is a local crop) Indicates acceptance of ^hiestem 
customs* ** The census records also variations in footwear, f^m going barefoot 
to wearing huaraches (an open sandal) or shoes* Thon^ partly a natter of 
climate and terrain, wearing shoes is also a sign of cultural change* The 
pr^ortion of the population not eating wheat bread varies fron 5 to 6U per 
cent with a median of 30* The range for males waUdng barefoot is from 2 to 1|8 
per cent, with a nadisn of U (Table 20)* In Thble 22 it can be seen that the pro- 
portion of males who are literate shows a negative relationship to the per- 
centage idio do not eat idieat bread and fdio do walk barefoot* Areas where hi^ 
proportions of males walk barefoot are also those where older fenales are 
illiterate and idiere comnunication and transportation facilities are limited 
''i'igure 13)* Once females achieve over UO per cent literacy, the proportion 
of males barefoot is negligible* 



TABLE 22 

CORRELATIONS OF CULTURAL CHARACTSISTICS WITH 
LITERACr, HOVISS, RADIO, AND BICICILBS, 

1960 



• 


Non-wheat 

Bread/^op* 

M+F 


Walk Barefoot/ 
Males 


Literacy 
10+ years M+F 


-.568 


-.707 


U0+ years males 


-.588 


-*677 


U0+ years females 


-.560 


-.792 


Movies 


-.605 


-.59$ 


Radio 


-.623 


-.719 


Bicycles 


-.087 


-.190 



Pig. 13.— Scattergraa of percentagiws of inalds barefoot, 19^0 and 
percentages of fanales age Uo and over literate, 19^« 



PERCENTAGE OF FEMALES AGE 40 AND OVER UTERATE, I960 
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PERCENTAGE OF MALES BAREFOOT, I960 
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Sumnary 

Table 23 suminarizes the salient relationships among education^ occu- 
pation, and communication traits in I960* 

The occupational distribution of the labor force is one indication of 
the extent of industrialization* Xn Mexico, in i960, a median of 68 per cent 
of the economically active males were engaged in agricoltnre, ID per cent in 
manufacturing, 13 per cent in white-collar occupations, 3 per cent in clerical, 
and 1*9 per cent in professional occupations* 

In general, areas that were heavily agricultural showed negative associ- 
ations with literapy and schooling* Li those rural areas where hi^ proportions 
of the population were literate, there was evidence of farm mechanization and of 
higher income in agriculture* Within the agricultural structure, agricultural 
laborers by i960 bad come to be associated with the modernizing elements* 

The proportions of the population in white collar, professional, and 
clerical occupations were highly correlated with middle and hi gh levels of 
formal schooling, as were proportions owning radios and automobiles* 
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IilBI£ 23 



CORRELATION C0EFFICI9(1S FOR EDUCATION AND OTHER i960 VARIABLES 
SHOWING IHE HIGHEST Z®0-(MDER CORRELATIONS WITH LITERACT 
10+, NO SCHOOUHO, AND 7+ TEARS OF SCHOOUNO* 





Utaraqr 

Tear* 


No Schooling 


30 + Tears of Age 
7+ Tears of Schooling 




M+F 


Nalas 


Females 


Males 


Females 


Literacy hy age 












State 












10+ yrs. M+F 
llO'i' jrs» sales 
l|0*i- yrs. resales 


• e •• 

.971t 

.962 


-.953 

-.977 

-.891 


-.983 

-.9ii3 

-.990 


*806 

.836 

.813 


.827 

•838 

.8U7 


Urban 












10-m yrs« males 


• ••• 


• ••• 


-.816 




• ••• 


1»0^9 yrs. females 
25-29 yrs* females 
10-Iii yrs* females 


*862 

• • •• 
• ••• 


-.807 

#••• 


-.933 

-.817 

-.825 


.826 

• ••• 


• • • • 
.802 
• ••• 


Rural 












iiO-4^9 yrs* males 
25-29 yrs. males 
10-li( yrs* sales 


.886 

.891 

.899 


-.901 

-.880 

-.918 


-.815 

-*822 

-.835 


• ••• 
• ••# 


• ••• 
#••• 


U 0 -U 9 yrs* females 
25-29 yrs* females 
lO-lii yrs* females 


.9W 

.909 

.891 


-.869 

-.855 

-.903 


-.952 

-.900 

-.8U6 


• • •• 
• • • • 


• ••• 

• • e • 

• ••• 


Urban males sinus fenales 












UO-4i9 yrs* 
25-^9 yrs* 


• ••• 
• • •# 


• • •• 


.8U7 

*818 


• • •• 


• • • • 
• ••• 



TiBLB if£3— Cootlmed 





Literacy 
10+ Tears 


No Schooling 


30+ Tears of Age 
7+ Tears of Schooling 




M+F 


Males 


Females 


Males 


Females 


Adult levels of schooling 
30+ years of age 












No schooling 
Males 
Females 


-.953 

-.983 


• • • • 

.928 


.928 

#• • • 


-.853 

•••828 


-. 81*0 

-.859 


7+ yrs, of school 
Males 
Females 


.806 

.827 


-.853 

-. 81 i 0 


-.828 

-.859 


• • • • 

.953 


.953 

• • • • 


10+ yrs. of school 
Males 
Females 


• • • • 
• • •• 


-.819 

-.806 


-.803 

-.822 


.991 

.93i* 


.935 

.985 


Occupation variables 












Ag. M/£cAct M 
CoUar/EcAct M 
CoUai7!EcAct F 
Clerk/BcAct M 
Clerk/BcAct F 
Prof/BcAct M 


# • • e 
#••• 

• ••• 

.823 

.856 

• • •• 


.810 

• • •• 
• • • • 

-.851 

-.853 

• • • # 


.775 

• • • • 

-.835 

-.832 

-.877 

• • • • 


-.909 

.9ia 

.812 

.960 

.9U 

. 8 U 8 


-.909 

.909 

. 88 U 

.892 

.890 

.802 


Other economic variables 












Mfg inc. over $$00 
Develop, index 19^0 


•• •# 
• ••# 


• • • • 

-.802 


• • • • 
• • • • 


.805 

.922 


.931 


Miscellaneous 












Radio 

Autos/Pop. 

Urban 


.866 

• • • • 
• • • • 


-.853 

-.812 

# • • • 


-.871 

• • • • 


.861 

.932 

.802 


.882 

.90U 

.808 



^Qnly correlations of -cSOO and over were included. 
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STABILin AND OiANGE OVER TIMB: I9UO AND 

i960 COMPARED 

One of the most visible characteristics of the changes in Mexico has 
been the burgeoning of the areas that were in a privileged position even in 
1930^ f^lle in general the poor lagged behind* The backward states have often 
been described as maintaining tl^t clusters of traits representing an unbroken 
structure of poverty* Did lagging states move ahead even though renaining In a 
low rank position? Did they move ahead enough to reduce either relative or abso- 
lute gaps or are the gaps between poor states widening? How far have the enormous 
efforts to bring literacy and schooling to larger segments of the population con- 
tributed to diffusion of the development process? Some kinds of variables pick 
out lead areas In modernization^ others distinguish primarily areas that are 
following belatedly or not at all* Part of the process of change and adjustment 
Is internal migration^ which further con9)llcates spatial patterns because mi- 
grants not only z*espond to opportunities but also carry attitudes and behavior 
traits with tdiem and enlarge 'Uie geographic scope of Informal communication 
networks* This chapter compares the populations of Mexican states in I9UO with 
those of i960 to explore the patterns of changei the last section svg)pleiaents 
that analysis with a mapping of the migrations that have taken place* 

The evaluation of changes is from several perspectives with associated 






modes of measurement: 



!• The cen^arison of medians and quartlles of selected variables in 
I9U0 and i960 gives a simple sumnazy of changes in general levels and also of 
dispersions over tine* In some cases^ skeuness^ or the tendency of a distri- 
bution to have a few distinctively high values (positively skewed) or a few 
distinctively low values (negatively skewed) shifts for the same variable over 
time* This is an important aspect of the phasing of diffusion of traits through 
space* 

2* It is asked how stable over time are the relative position*) of the 
various states^ and whether these stabilities are more evident in some respects 
than in others* Hbcamination of these relationships leads in turn to U> end 

3* The question was raised as to whether Intercorrelations among sets 
of traits were tighter or looser in i960 than they were earlier? In general, a 
?.oosening up of geographic correlations might be expected if change brings 
initially distinctive sub-populations into closer contact and into participation 
in a common national system* However, certain traits may display tighter lo- 
cational clustering with progress ^ more advanced stages of development* Since 
the function of education is of central concern, the question, for example, of 
whether the relationships between occupational structures and adult educational 
attainments were tighter or looser in i960 than in 19U0 is highly relevant* 
(Discussion of evidence ooncerning the closeness of relationships between 
school enrollment rates and other traits is deferred to Chapters V and VI •) 

U* How have the rates of change in social and economic variables been 
affected by the starting position? The correlations between level of variables 
in I9U0 and changes in the same variables between I9U0 and I960 were examined 
as one way of describing how far the disparities between states may have 



m 

narrofiad or widened over tine. It woxild be possible for those disparities to 
widen (or narrow) without ''hifts of rank and without changes in degree of corre- 
lations among variables* 

To irtiat extent were changes in one attribute associated with changes 
in another? For example, how did changes in the proportion of the population 
who were white-collar workers relate to changes in the proportions of males 
walking barefoot between 19U0 and 1^60? 

Overview of Intertemporal Stabili'^ 
and Change 

A summary inspection of changes from 19240 to 19^0, both with respect to 
average values and for geographic stabilities in relative rankings on selected 
variables, is provided 1:^ Table 2 k» IQe a number of instances, correlation 
coefficients are valid even thou^ direct comparisons between 192iO and I960 
means or medians would not be valid* This is the situation, for example, tdien 
the definition of a variable alters sli^tly but correlations between the two 
measures are extremely hi^* On the other hand, the change in definition of 
agricultural proprietors is more drastic* This can be adjusted by adding 
ejiditarios to proprietors in estimating 19240 means, but not in the inter- 
temporal correlations* 

In a developing country, we would eaqpect to see, over a 20-year span, 
a decline in the proportion of males in agriculture, an increase in the pro- 
portions of the population in manufacturing and in white-collar occupations* 
There would also be upgrading of skills— evidenced in the literacy and schooling 
associations with occupations* In the decades between 19240 and I960, one im- 
portant feature of change was in fact the proportion of males in white-collar 
and manufacturing occupations, accompanied by their decline in agriculture* 

In I9I4O, the median proportion of economically active males in agriculture was 




TABI£ 2k 



MEDIAN 19bO AND I 96 O VALDES AND INTmEMFORAL 
CQRRSLATIONSi SEIECTED VARIABLES 





Value in 
Median 
State 


Correlation 

Coefficient 




19ltO 


i 960 




Population distribution 








Density 


11.1 


17.U 


.971) 


Capital/urban 


ei.8 


30.7 


.91)3 


Urban 2,$00+ 
In-mlgrant/resident 


29.2 


1)1.3 


.923 


(195d and 19^) 


7.3 


7.3 


.968 


Culture 


Barefoot nales 


9.0 


U.3 


.917 


Nonwheat bread (M+F) 


60«0 


29.7 


.898 


Econouy 


Econonically active sales 
EconondcaUy active females 


28*0 


26.7 


.320 


10+ 35UO and 12+ i 960 


U.1 


13.9 


.651 


Mfg/ScAct males 


7.9 


lO.U 


.785 


Mf g F/^+F Mf g 

Pay^o* employed in factory 


8.U 


12.9 


.731 


19UO and 1955 


1.1 


U.S 


.555 


Gollar^cAct nales 


U.2 


12.7 


.88U 


Collar/BcAct females 


19.1 


30.U 


.771 


Ag It^EcAct nales 


75.0 


67.7 


.902 


Ag Labor/Ag nales 


U8.8 


50.6 


.li5o 


Ag Proprietors/Ag nales 


12.1 


1)5.9 


.063 


£jiditarios/Ag males I 9 U 0 


Ul#7 




• ••# 
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TABI2 2ii— Contlrmed 





Value in 
Median 
SIsaI^ 


Correlation 

Coefficient 


wito 


i 960 


Tk*ansportation^ coiBnunloation^ 








and facilities 








Roads/Ppp^ 


.9 


1.5 


.1»62 


Roads/Area 


38.0 


27.h 


.67U 


Movies/lPop 


2.9 


k .6 


.$ou 


BicyclesA^OOO Pop 


2 .$ 


13.5 


.m 


Autos/l^OOO Pop 


2.1 


6 »k 


,906 


Electricity/ capita 


k.6 


16.0 


CM 

• 


Literacy years of age 








UO'f males 


U 8.2 


63.0 


.91a 


I 1 O+ females 


37.8 


52.8 


.973 


10 -lU males 


S 1 .U 


75.U 


.935 


10 -lU females 


53.6 


75.9 


.9lt6 


Education of adults 








( 19 ^ and i 960 ) 








30‘t' yrs* of age 








No schooling males 


37.3 


UO.O 


.982 


No schooling females 


U6.5 


U8.5 


.865 


7*1* yre* sdiool males 


U.2 


3.8 


.970 


7+ yrs* school females 


2.k 


2.3 


.976 


ID‘1' yrs* school males 


2.0 


1.9 


.973 


10*1' yrs, school females 


.9 


.9 


.931 



75 per cent; over the ensuing decades Ifais proportion dropped by alaost ID per 
cent* Nevertheless^ two-thirds of the I960 population was in faming* The 
percentage of males ecmonleally active remained the sane in I960 as in 19U0; 
ths median proportion of males in manufacturing rose slic^tly^ from 8 par cent 
in I9U0 to 10 per cent In I960* The median proportion of urban residents rose 
considerably from I9U0 (29 par cent) to i960 (Ul per cent)* However, the median 
proportion of in-migrants remained stable* Hie percentage of males waUing 
barefoot and eating non^^eat bread was dramatically lower in i960 than ipliO* 
Literacy of adults was on the average higher in i960 t han 19iiD, but in the 
iBfld-ian state the percentage of adults with middle and higher levels of schooling 
declined* 

One way of assessing the geogrsqphic stability of relative position in 
development processes is to examine correlatioins between 19U0 and i960 values 
for the same variables (Table 2U)* ibis was done for all items that were coof- 
parable in both years (and for some that ni^t seem comparable but actually are 
not)* The consistent and atemmoly hi^ correlations for items relating to popu- 
lation distribution, literacy or schooling, and cultural indicators stand out* 
Equally high are correlations between I9U0 and i960 incidence of automobiles and 
in proportions of man engaged in agriculture* Almost as hi g h (*88U) ia “the 
correlation over time in proportions of men in idiite— collar jobs* 

At the other extreme, the near-zero correlation for the proportion of 
males in agriculture idio are proprietors reflects the fact already noted that 
the 19li0 and i960 definitions are not conparable; this variable was included in 
the table to en5>hasize that fact. However, there was not a similar change in 
definition of the proportion of agricultural laborers. The modest coefficient 
on this variable (*li50) reflects the major changes that were occurring in the 
geographic structure of Mexican agriculture* The low correlation between the 
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two 00030865 In tho piroportlQiis of econonlcAlly«actlTe males reflects primarily 
the extent and demographic selectivity of migrations* 

Stabilities and Change in Correlation 
Matrices 

Uie degree of geographic assoclatLcHi amcng economic and social variables 
can shift substantially over time to a considerable extent cpiite Independently 
of the inter-tenporal correlations jost examined. Bie esqploration of stability 
or change in such relaticsiships uncovers an iiportant aspect of the diffusion 
of development, particularly of the sequential stages in it. Tables 25 and 26 
sum up the 19iiO and i960 relationships among key sets of reasonably comparable 
variables. Certain similarities and contrasts stand out. 

Correlations among the proportion of barefoot males, literacy of older 
adults, and post-primary schooling of younger adults all are comparatively high 
in both years, and they c h a n ged little during the 20 years* Zero-order corre- 
lations between urbanization and density were low in 19iiO anri remained low. 

On the other hand, there were some marked shifts in closeness of particular 
relationships . 

Hie proportion of economically active females di^layed consistently 
higher correlations with other traits in I9U0 than in i960. The only exception 
was the marked increase in the association (positive) with proportions of hired 
laborers in fai*ming. ; 

The relationship of proportion of manufacturing workers who were female 
with low productivity and low income has been mentioned earlier. Over the two 
decades, proportions of females employed in manufacturing became more closely 
associated with the less modem aspects of industrialization. For exai^le, in 
19U0, the correlation between the female share in manufacturing an d the pro- 
portion of males in white-collar jobs was only 188 but in 1|60 it was -*1|20| 
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TABLB 25 



SEUBCIQ) I 9 I 1 O ZBtO-ORDS OORREUTEOIS 









Schooling 
ig* 25* 
7+ Tears 


Ag. 




Collar 


Hfg. 


N 


F 


N 


F 


M 


M 


M 


M 




Variable Knidier 




1U6 


236 


237 


79 


83 


6U 


96 


literacy 


















li;5 


Ut. 1|(H M 


• ••• 
















lii6 


Ut. ko* F 


.917 


• ••• 














Schooling; adults age 25+ (1^50) 














236 


7+ yrs* school M 


.076 


.880 


• ••• 












237 


7+ yrs. school P 


.818 


.881 


.938 


• ••• 










labor force participation and econoaor 












79 


Ag/CcAct M 


-.839 


-.860 


-.85b 


-.878 


#••• 








83 


Ag Labor/Ag M 


-.162 


-.097 


-.163 


-.3b7 


.lb3 


• ••• 








CoUar/BcAct M 


.890 


.876 


.935 


.8b3 


-.888 


-.I8b 






96 


Kf g/jBcAct M 


.522 


J»9l» 


.559 


.57b 


-.752 


-.089 


J*93 


• ••• 


106 


Paj/^ in Fact 


.208 


.322 


.2lib 


.382 


-.322 


.250 


.218 


.072 


58 


EcAct F 10+ 


.lao 


.505 


.U96 


.b77 


-.519 


.ir*i 


.500 


.562 


67 


CoUar/^et F 


.826 


.836 


.832 


.812 


-.735 


-.236 


.800 


.275 


100 


Mf g F/MfF Mf g 


-.U35 


-.199 


-.2bO 


-.213 


.22b 


.lb6 


—.188 


-.18U 


Cultural traits 


















U7 


Nomdieat M+F 


-.669 


-.691 


-.72$ 


-.631 


.602 


.271 


-.709 


-.396 


125 


Barefoot M 


-.626 


-.796 


-.588 


-.717 


.666 


-.12b 


-.5bo 


-.1*31 


Tt'ansportation, eonmnnication 


• and facilities 










32 


Aatos/pop 


.737 


.786 


.819 


.877 


-.775 


-.098 


. 72 b 


.505 


39 


Movleypop 


.783 


.76k 


.826 


.730 


-.755 


-.162 


.862 


.U 18 


36 


Klect/GSpita. 


.305 


.395 


.385 


.537 


-.b3b 


-.038 


.2b8 


Mk 


Population distribution 


















1 


Density 


-.505 


-.60U 


-.565 




.U36 


.209 


-.62b 


.068 


h 


llfrban 2,500+ 


.776 


.777 


•77b 


.799 


-.903 


-.207 


.763 


H 

CM 

00 

. 




UBLB ag—Contlnuad 



P«y/ 

Sip 


EeAct 

10+ 


Collar 


MfgF/ 

H+F 


Non- 

wheat 


Bareft. 


Aatoe 


Movies 


Elset/ 

Capita 


=SESSS 

Density 


Urban 

2,5004- 




F 


F 




MfF 


M 












106 


58 


67 


100 


117 


125 


32 


39 


36 


1 


h 



• • • • 

.131 .... 

.3U2 .193 .... 

.071 .273 -.332 .. 



-.017 


-.5U9 


-.579 


-.065 


• • •• 










MB 


-.371 


-.8ia 


.077 


.361 


• ••• 








.U3U 


.1*35 


.762 


-.311 


-.517 


-.703 


• ••• 






.209 


.368 


.69U 


-.055 


-.666 


-.513 


.580 


• •• • 




.288 


.1*88 


.319 


-.186 


CM 

• 

1 


-.1*15 


.682 


.01*1* 




.UtO 


-.016 


-.726 


-.0U9 


.388 


.318 


-.351 


-.662 


.121 .... 


.12U 


.1*63 


.586 


-.2I|2 


-.669 


-.631* 


.679 


.7X5 


.102 -.250 



2S$ 

nm£ 26 

SEIECTED ZERO-GBDBl OORREUTIOH3 





Llteraoj 
Age i|0+ 


Schooling 
Age 30+ 
7+ Tears 


Ag. 


Ag. 

Labor 


Collar 


Hfg. 




M 


F 


N 


F 


M 


M 


M 


M 


Variable Ifturt>er 


11*7 


litS 


238 


239 


80 


81* 


65 


97 



literacy and schooling 



11*7 


Ut. ItCH M 


• ••• 
















UiS 


LLU 1*0+ F 


.923 


• ••• 














Adults age 30+ 


















238 


7* yrs* school M 


.836 


.813 


• ••• 












239 


7* yra» school F 


.838 


.81(7 


.953 


• ••• 










Labor force participation and 


eeonflv 














80 


Ag/BoAet M 


-.837 


-.760 


-.909 


-.909 


0000 








81* 


Ag Labor/Ag H 


.315 


.3li2 


.397 


.1*61* 


,h79 








6$ 


CoUar/EcAct M 


.810 


.777 


.9ia 


.909 


.953 


.1*1|0 


• ••• 




97 


KfgAcAct M 


.Ii86 


.358 


.575 


.652 


.785 


.350 


.696 


• ••• 


108 


Pay/Eng) in Fact 


.3liU 


.373 


.Ibl 


.258 


.HiU 


.21*1* 


.15b 


•012 


$9 


EcAct F 12+ 


.127 


.109 


.391 


.326 


.31(3 


.521* 


.288 


.237 


68 


CoUai/BeAet F 


.762 


.831 


.812 


.881* 


.807 


.510 


.851 


.592 


101 


Hfg F/k+F in Hfg 


-.561* 


-.U25 


-.3U7 


-.371 


-.U77 


-.176 


-.b^ 


-.31*3 


Coltnral traits 


















119 


Nomdieat M+F 


-.588 


-.560 


-.750 


-.586 


-.595 


-.IS* 


-.695 


-.198 


127 


Barefoot N 


-.677 


-.792 


-.631 


-.702 


-.606 


-.359 


-.665 


-.361* 


fransportatians cooBaBXilcationi 


, and facilities 










33 


Autos/pqp 


.803 


.787 


.912 


,90k 


.887 


.579 


CO 

• 


•601 


UO 


Morieypop 


.617 


.711 


.698 


.722 


.661 


J*2U 


.7b3 


•1|36 


37 


SLeet/capita 


.585 


.577 


.609 


.672 


.609 


.671* 


.5b3 


•371* 


Population distribution 


















2 


Denslly 


-.1i63 


-.538 


-.U31 


-.336 


-.18b 


.191 


-.269 


•223 


6 


Urban 2,^00+ 


.777 


.7lt? 


.802 


.808 


.873 


.392 


.860 


•713 



156 



TABUS 26—Contl0nad 



t r 



p^/ 


EcAct 

10+ 


Collar 


Mfg F/ 
M+F 


Non- 

uheat 


Bareft. 


Aatos 


MoTlea 


SLeot/ 

Capita 


Denslt 7 


Urban 

2,50O* 




F 


F 




M+F 


M 




1 








108 


^9 


68 


101 


119 


127 


33 


Uo 


37 


2 


6 



• • • • 



-.078 


• • •• 














.391 


.166 


• ••• 












-.295 


.151 


-.390 


0000 










.035 


-.31(2 


-.526 


.136 


• • • • 








-M2 


-.053 


-.736 


.3ia 


.329 


• ••• 






.262 


.382 


.81(8 


-.1(03 


-.637 


-.626 


• ••• 




.217 


.079 


.83U 


-.21(5 


-.605 


-.595 


.706 


• • • • 


.lil;9 


.350 


.581 


-.278 


-.31(3 


-.1(51 


.769 


.1(98 


-.123 


.058 


-.191 


.176 


.1(78 


.328 


-.3U 


-.207 


.152 


.210 


.820 


-.337 


-.606 


-.653 


.78U 


.785 



#••• 



-.220 

•U3U 



-.093 



• ••• 



o 

ERLC 



157 

the correlation with proportion of males engaged in mamifaotQrlng was -*18U in 
I9I1O and -•3li3 In I960; and correlations with proportions of people living in 
urban areas rose lt*om -*2112 to -•337* While the proportion of males in mana- 
factoring rose from I9U0 to 1960^ the correlation of that ratio with urbani- 
zation became somsHhat looser: *821 and .713* On the other hand^ the pro- 

portions of males in tdiite-collen: and in manufacturing jobs were more closely 
correlated in the later year (*1193 in 192|0 and *696 in I960)* Ihe former ratio 
also became more closely correlated with residence in urban areas* 

Ih 19140^ the proportions engaged in non-farm occupations were more 
closely associated ^/rith literacy than with proportions of people who had more 
than a primary education; by 1960^ however^ that relationship was reversed* In 
fact^ auto ownership^ use of electricity, proportions working in iriiite-collar 
occupations, and the population possessing middle levels of schooling showed 
stronger relationships among themselves and to urbanization in i960* These 
shifts in degree of correlation are not random* 

Qiange alters the shspes of the distribution of social or cultural 
traits, and there is as a result a change in the meaning of the variable— even 
if the definition remains undianged and reporting is accurate* Literaqir is one 
exEU[^>le* The diffusion of literacy follows an historical pattern as a lead 
variable— until it reaches a saturation point in the more advanced localities* 

In earlier stages, literacy may ^low high correlations with occupations and 
with other indexes of development* As larger proportions of the population be- 
come literate, the intercorrelations between literacy and development may de- 
cline, while adult proportions possessing post-primary schooling become large 
enough to give reliable observations and to take their place as a significant 
lead variable in the later years* Areis with high levels of literacy in earlier 
years lead in the diffusion of higher-level occupations one generation later* 
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Literac7# fihlte-eollar workers^ and rising lerels of adult schooling were the 
key variables in this process* 

A variable that is conqplex may change in meaning over time also; an 
important example is proportion of white-oollar workers* This category may be 
conqposed mainly of sellers in I9U0 but have many more clerical workers in 1960^ 
and selling itself may change in character* Without change in content of the 
category^ the quality of perfoxmance may rise appreciably^ in part as a reflection 
of supplies of human resources* Where there are more hig^-q|aali*fy workers^ there 
can be more selectivity by enqployers* This mig^t be manifested in the following 
way* Literacy led the develqpmant sequence and by i960 was becoming nearly uni- 
versal except in the most laggard states* Meamddle^ schooling beyond 6 years 
was spreading in the progressive centers* ^y 1960^ the white-collar categories 
included more genuinely clerical workers^ and correlations between proportions 
working as clerks and proportions with more than primary schooling had risen; 
it was now possible for employers to select them out instead of trying to get 
along with unqualified help* 

Changes in Agriculture and Its Correlates 

The relationships among agricultural variables and between them and 
other variables are distinctive and call for special comment* On a national 
level the proportion of males in agriculture diminished from 70 per cent in 
I9U0 to 59 per cent in I960, but in spite of that decrease the dispersion 
among the states in the proportions in agriculture remained about the same* 

There were some marked shifts of position* Mexico and Morelos were two states 
with high 19li0 proportions in agriculture that shifted rank between I9I4O and 
i960 frem 28 and 2? respectively to l5 and lU* Jalisco, a state with moderately 
low relative proportions in agriculture in I9U0, dropped further from rank 13 
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in I9U0 to 8 in I960* (The lower nmnbere of rank indicate smaller proportions 
of et’ononiicall/ active males in agriculture*) 

In general the changes of the proportion of males in agriculture re- 
flict urbanization. Tbie items that are more negatively related to agricultural 
areas in i960 than in I9U0 are the rise in the use of electricity^ the presence 
of a greater population with middle and hi^ levels of schooling^ the proportions 
of males in white-collar occupations^ and the ownership of autos* These stronger 
negative associations in i960 with males in agriculture are acconQ)anlad by a de- 
cline in the positive associations between population density and proportions 
in agriculture from *U36 in I9U0 to *18U in I960* Both urbanization processes 
and important changes in the structure of agriculture are involved in these 
changed associations* 

Miere relationships with proportions in agriculture show a stronger nega- 
tive association in I9U0 than in I960, there is the implication that either the 
characteristic measured had spread more fully into rural areas by i960, or rural- 
urban migrants had brought rural traits into the city without yet showing much 
effect of their urban residence* These are almost opposite kinds of processes. 
The characteristics showing the highest I9U0 relative to i960 negative associ- 
ations with males in agriculture were the literacy of females U0+, the mean pay 
in factories, the proportion of economically active females, and the atteaidance 
at movies (Tables 2^ and 26)* 

In I9U0, the presence of agricultural laborers was only slightly associ- 
ated with other characteristics: positive with ratio of equipment to land, with 
adults lacking schooling, and with age-grade retardation of rural boys in school* 
]he spatial selectivity of Mexico's agricultural transformations is reflected 
in the fact that the relationships between proportions of farm laborers and 
features of the milieu wore much stronger in i960 but dramatically reversed 
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from 19UO* In there had been low but negative correlations between pro- 

portions of laborers among men employed In agriculture and Indicators of eco- 
nomic or educational progress* In 1960^ there Is instead^ a low bofe de fi n itel y 
positive association with middle and high levels of schooling^ with economical- 
ly active females, with degree of farm mechanization, and with proportions of 
farm wage workers receiving more than ^00 pesos a month* Ihere was also a posi- 
tive association with movie attendance and with ownership of radios and autos* 
These changes are linked with adjacent urban developments and modemlzatlon; 
thus correlations with both In-mlgration and proportions urban were positive 
at roughtly *U00 iu I960 whereas they had been a negative -*200 in 19lt0* 

Bactent of Change in Relation to the 
Starting Point 

The processes of change and the diffusion of change may be better under- 
stood, as has been mentioned, if we think of waves in development sequences* 

Lead areas pull away from the rest on characteristics that represent new de- 
partures for the particular stage* Gradually some of the other areas imitate 
or move toward the new norms while yet others lag behind, catching up belatedly 
if at all* Meanwhile new changes are sending new waves through the society* 

These processes will be reflected in predictable relationships between starting 
positions and ensuing changes* They are well illustrated by the data of Table 27* 

Out in front are the unambiguous lead Indicators: notably proportions 
of males holding white-collar jobs, followed by automobile density and electrici- 
ty use* These are traits that gained the largest amount absolutely where they 
were already highest in 19U0, and in states that were already relatively urban- 
ized at that time and displayed the greatest pace of urbanization from 1930 to 
i960* Larger increases in proportions of males in white-collar jobs and in 
automobiles were associated also with greater proportions of females 
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economically active in 19UO, and with smaller tirban-rural differences in literacy 
among older women at that time* 

The negative correlations between changes in fenele white-collar pro- 
portions and the proportions white collar for both males and females in I9U0 
(matched also by negative correlatLons with I9U0 literacy and movie attendance) 
reverse the signs observed in relationships for male white-collar changes* This 
seems puzzling at first si^^t; females in idiite-coUer employment mig^ be expected 
to be even more a lead variable than males* However^ it is iiq>ortant to remember 
three things* Firsts the nature of white-collar jobs differ by ses* Even if the 
definitions of **uhite collar" for 19U0 and i960 were identical^ the change mix 
within this rubric may be very different for the two sexes* Second, there are 
some unavoidable discrepancies between I9U0 and i960 definitions that probably 
add more I960 rural females than males to the count as compared with 19U0* 

Third, and more important, data relating to proportions in idiite-coUar work 
take the number economically active as the base* The proportions of males 
economically active may vary little in either time or apace, but among fenales 
variance on this measure is hi^, and the national proportions of females eco- 
nomically active rose dramatically, to a degree that cannot possibly be accounted 
for by incomparabilities in the statistical measures* There is a miltiplicity of 
factors at play here that cannot be sorted out without a special analysis of the 
coiqxinents of female white-collar e^>l^yment and of statistical analysis of 
determinants of the observed ratios and dianges in them* This will be discussed 
again in an examination of change variables in the components analysis* So far 
as the zero-order correlations of Table 27 are concerned, the one unanA>iguous 
value is the correlation between increase in female idiite-coUar proportions and 
the I9U0 proportions of females economically active; thou^ the coefficient is 
only *310, it carries the positive sign that would be expected if female 
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ratios constitute lead indicators* The zero-<n?der conrelation be- 
tween male and female changes in white-collar proportions is also positi^^ but 
it is even lower^ at #258 (Table 28). Turning back to Table 26, it nay be seen 
also that proportions of women in white-collar jobs in i960 show correlations 
with indicators of advance that are substantial and that carry the expected 
signs* Ihese are firmer Indicators than the highly complex change measure for 
whito-coUar females, a measure that picks up too many unidentified elements and 
carries a large random component even when it is run against the I9I1O prt^ortions 
of females econoaically active* 

Turning once more to Table 27, attention can be given to the lag patterns* 
Now modernization is measured by reduction in the incidence of a traditional or 
lag trait* Sie operation of this kind of change appears clearly in the varia- 
bles relating to indigenous culture* In fact, the highest correlation coefficient 
is between proportions of males barefoot in I9I1O and the decline in that per- 
centage between I9U0 and I96O: r ■ *937* The analogous correlation for pro- 
portions not eating wheat bread is *557. Both of these culture-change variables 
tended to bo somewhat hi^er in states with low 19^0 proportions of ah ijj 
agriculture and low I9U0 literacy rates* Particularly striking is the high 
positive correlation between change in proportion of mles barefoot and even 
i960 sex differences in literacy ra of older people (U0-U9) within both 
urban and rural sect(»*s* Less dramatic, but part of the same eyndrome, the 
strongest correlation with increase from I9U0 to I960 in proportions of females 
economically active is also with sex differences in I9U0 adult literacy* The 
other changes reported in Table 2? were relatively independent of any of the 
starting traits or of other measured changes* 

Table 28 sumaarizes correlations among the change variables themselves* 

The signs in ail cases are those that would be inferred from the relationships 
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already examined^ but it ndg^t ha^te been more difficult to predict the magnitude 
of the correlations* Changes in proportions of males and females going barefoot 
are most closely correlated (*922), but no other coefficients are as hi^ as 
•700* There are^ of course^ definite associations among changes in the various 
literacy variables and among those relating to male occupations* There are 
clear connections also between dianges in proportions of white^oUar males and 
changes in movie attendance^ electricity use^ and possession of automobiles* 

The Components Analysis and Change Patterns 

A more systematic identification of patterns of change and of non- 
change emerges from an examination of the components analysis^ giving particular 
attention to those factors that came out with hi^ loadings on one or more indi- 
cators of change (or non-change)* Details for seven such factors are psresented 
in Table 29* 

The first two shown (the third factor of Matrix A and Matrix B) are very 
similar* Both pick up modernization lead traits in their hi^ positive loadings 
on proportions of young females unmarried in 1960^ on dwellings with running 
water in I960, and on size of capital city in 19l;0* Both have strong negative 
loadings on proportions non-Catholic in 19U0, and on changes in prop>ortions not 
eating wheat bread* Both have moderately high loadings (*1|38 and *U1|0) on 
changes in male idiite-coUar enployaent* The only variables that were not 
comnion to the two matrices but took a high loading on the third factcnr of 
either were: the difference in literacy rates between adult urban males and 

those in their teens (a positive loading of *53U in Matrix A); rural school 
continuation rates in 19U2 (*U63 in Matrix B); and a high positive loading of 
*637 on increases in the proportions of females in white-collar employment* 
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Ibe last Is particular I7 interesting in Tiew of the zero-ordar oorrelatiaas 
discussed earlier* 

The next factor delineated in Table 29 (Factor 7 of Hatrix D) is also 
in part a modernization lead factor^ but it is centered on changes in male 
occupational structure* The hipest loadings are *86U for increased enpl(^yiiient 
in manufacturing^ -»672 for 1960-19U0 proportions in farming^ and *^15 for in- 
creased white-collar proportions* Scares on this factor have been mapped in 
Figure lit* Supporting them are moderately ht ffr scores on proportiems living 
in large cities in I9U0 and possession of bicycles in I9U0 (which carry a 
heavier loading than automobiles)* 

Columns h and $ of Table 29 both pick up urbanization or its timing, 
but they are in some respects opposites* Factor 6 fk’om Matrix A has a strong 
negative loading of -*872 on recency of urbanization (variable lit)* This goes 
along with relatively early development and a good tran^ort networki there is 
a positive loading of *922 on railroad mileage per capita in 19ltO and of *609 
on paved roads in i960* However, none of occupational, cultural, or edu- 
cational variables comer through in this cluster with the lone partial ex- 
ception of a negative loading of -*lt2lt on urban enrollment rates in i960* 
Evidently irtiere transportation facilities backed up early growth but the pace 
of urbanization was not sustained, other changes reverted toward average 
patterns* Factor 5 from Matrix B is predominantly a pacification of areas 
of belated growth, with low rates of urbanization for 1930-1960 taken as a 
whole (loadings of *933 on recency of urbanization and -*Ulli on ratio of i960 
to 1930 urban population)* These are areas in which proportions in agricultural 
employment have been maintained (loading of *522) sind proportions of males in 
white-collar jobs have not grown, nevertheless these areas do not stand out 
for frequency of indigenous culture traits* 



Variable 

Ihuniber 



Fig. lU.— ^triz D, Factor 7. 



Factor Loadings 
(i.800 and Above) 

98 HfgAcAct M 1960-19l|0 .86b 
81 Ag/EcAct M 19to-19bO -.672 
66 Collar/EcAct M 19^-19bO .5l5 



A short-cut estimate of the rank of the Federal District for 
these variables is 12 (from a high of 1 to 32). 



The last two colunns of Table 29 depict factors that focus distinctly 
on the presence or absence of indigenous populations with associated behariar 
and conditions* The last factor (Factor 2 from Matrix D) is repeated from 
Table 3 and is by now a familiar pattern* It has high loadings on the 
barefoot items and their changes and on sex differences in literal of 19 U 0 
adults* The geographic pattern (see Figure 1^) is as single and unambiguous 
in its regional division of Mexico as aixy one could draw; the indigenous 
poijulations determine the darker zones to the south and east and just around 
the Federal District, but they do not extoid beyond it to the north or west* 

It is interesting to compare this factor with Factor 6 of Matrix B (shown to 
the left of it in Table 29 )• The latter factor is mainly nn inverse of the 
former, with negative loadings on indigenous cultural traits and changes in 
them* It adds also an interesting twist that mi^t not have been anticipated: 
negative loadings on road mileage relative to area and on rural school en- 
rollments in i 960 * (The road variable points immediately to the sparsely 
settled states which generally had light shadings on Figure 15)* The si gn 
of the enrollment variables is especially interesting and will be reconsidered 
in Chapter VI* 



Migration 

One of the aftermaths of the Revolution of I 9 IO was the shaking loose 
of people from the IamI, enabling them to move in search of better opportuni- 
ties* In I 9 U 0 , the range among states was from 38 per cent to 98 per cent of 
the population native to the state in which they were residing* While 
range in percentages did not change, in I960 the median was 89 p*^r cent com- 
pared with 93 per cent in I 9 I 4 O; the mean for all Mexico was only slightly lower, 
at six-sevenths of the total population of 35 million* 



Fig* Matrix Factor 2* 



Variable 




Fkctor Loadings 


Number 




(-»800 and Above) 


22$ 


Barefoot H 19liO 


.867 


113 


Barefoot H 19l|0-1950 


.83$ 


llU 


Barefoot M 19^-1960 


.912 


13$ 


Barefoot M I9I1O-I96O 


.928 


137 


Barefoot F 1956-1960 


.880 


038 


Barefoot F 19!iD-1960 


.876 


218 


Literacy lj04(9 MR-IR 


.839 



A short-cut estiiaate of the rank of the Federal District for 
these variables is 17 (ftom a high of 1 to 32), 
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GUATEMALA 



Since 19U0 the major net movements of the Mexican population has been 
from villages to cities and from smaller to larger cities* Host of the migrants 
have settled in states contiguous to the ones in which the^ were bom^ but there 
has been considerable movement to the Federal District and to states in the 
north* In rural areas there has also been movement from areas of dry or rela- 
tively unproductive land to places where irrigation is available* 

The census of i960 asked respondents the state in which they were bom*^ 
The evidence supports a priori expectations of movement predominantly toward 
areas of economic development* States with the highest proportions of residents 
who had come from elsewhere included the Federal District^ Baja California Norte, 
Nuevo Leon, Sonora, Chihuahua, and Tamaulipas in the north* Aguascalientes, 
Colima, Quintana Hoo, and Nayarit are also among those with a relatively high 
proportion of in-migrants* Thble 30 shows numbers of in-migrants, their per- 
centage of the population of the state in which they were living in i960, and 
the net coefficient of migration for each state* (The coefficient was computed 
by dividing the number bom in the state, idiether resident or not in i960, into 
the net in-migration that had occurred to I960; net in-migration was the popu- 
lation living in the state who were not bom there minus those who were born in 
the state but were living elseidiere*) According to the i960 census, out of the 
five million living in a state other than where they were bom, about two million 
or UO per cent, were living in the Federal District* 



^iyers ( op* cit** p« 69) lists some weaknesses of this enumeration: 
(a) there was no Indication of when migration took place; the migrant could 
have left his state of birth at any time after infancy, (b) those ^0 had mi- 
grated but returned or who migrated but died prior to enumeration were not 
included, (c) there was no separation of rural from urban migrants, (d) there 
was no indication of movement within individual states* 
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TABIE 30 



INDICES OF INTENSITT OF LIFE-TIME IN-MIGRATIONj STATES 
WITH NET IN-MICaATION, I 96 O 



States with Net 
In^nigration 


Coefficient of 
Attraction® 


Total In-migrants 
as % of Present 
Population 


Number of 
Xn-migrants 


Baja California Norte 


+1.111 


62.02 


289,010 


Colima 


+ .071; 


26 .U 1 


1*2,859 


Chihuahua 


+ .107 


16.10 


191,1*81* 


Distrito Federal 


+ .569 


UC.33 


1,913,638 


Morelos 


+ .181; 


26.09 


99,915 


Nayarit 


+ .022 


15.70 


60,878 


Nuevo Leon 


+ .131 


23.58 


251,270 


Quintana Hoo 


+ .278 


1*0.37 


19 , 1*01 


Sonora 


+ .109 


18.03 


139,717 


Tamaulipas 


+ .239 


28.71 


288,315 


Veracruz 


+ .035 


9.85 


267,369 



^The coefficient of attraction is (Mi-Mo )/B where: M^ ■ nomber of 
in-migrant residents^ Mq ■ number bom in toe state who live elsewhere^ and 
B * total number (of living Mexican population) bora in this state. 



Table 31 lists the states with a net out-migration and the proportion 
of the resident population of each state living elsewhere. The Federal District 
drew most of its in-migrants f3?om states in toe center^ while migration in the 
north was mainly to contiguous states. Long distance streams over several 
states are also sqpparent in the movements from the central states to the north 
and from toe north to center. The states with low rankings on indices of de- 
velopment (as Oaxaca and Guerrero) appear here with relatively low gross 




TiBUS 31 



BCIBIT OF ODT<4amTION AJB) lUJOR DESIlHAXZOiiS OP 
0UI-4Oj(]iUIIT3} STATES HTTH HET OOT4II(BATI(», 

I960 



States with Net 
Oat-ad^atlcn 


OutHBicprarts as 
Bar Cent of 
Present Population 


Ottt-aigrants as Per Cent 
of Present Population at 
Origin: Nov Liring in 




at Origin: Total 


D^. 


North* 


Fadfio North 








Baja California Sar 


33.3 


$.k 


18.6 


Sinaloa 


li(.0 


1.2 


10.1 


North 


Coahnila 


20.9 


2.7 


13.6 


Durango 


22.3 


2.1 


13.U 


San Potosi 


2U» 


3.6 


12.3 


Zacatecas 

Center 


31.3 


3.7 


U.U 


iggascalientes 


35.0 


P.0 


7.9 


Guanajuato 


25.1 


13.9 


U.2 


Hidalgo 


25.0 


17.2 


.8 


Jalisco 


18.0 


9.1 


9.0 


Mexico 


23.3 


17.9 


.9 


ttLchoacan 


20.9 


11.1 


2.9 


Puebla 


33.5 


7.0 


Ji 


Queiretaro 


33.2 


18.1 


2.2 


Tlaxcala 


23.7 


33.7 


.9 


Golf of Hezlco 


Campeche 


18.0 


h.6 


1.U 


Tabasco 


10.8 


2.2 


.u 


Yucatan 


10.8 


3.9 


.6 


Pacific South 


Chiapas 


6.3 


3.0 


.9 


Guerrero 


9.7 


3.9 


•k 


Oaxaca 


12.3 


9.7 


•6 



*Statas of the North with net In-nigration: Baja California Norte, 
Chihuahua, NauTo Leon, Sonora, and Taaaullpaa. 



raovernents either out or in, a phenonanon that ties in very neatly iilth 
HMgerstrand's treatment of migration fields as indicators of mean private 
information fields and with his entasis on the latter and on gaps between 
information fields in the explanation of spatial diffusion of innovative be- 
haviors.^ Figures 16 to 20 portray the migration streams discussed above. 

Most striking on the innaigration maps (Figures 16 and 17) are the relatively 
local concentrations of recruits to the southern and central cities, including 
the Federal District, in contrast to the long-<iistance origins of recruits to 
the north and to the northwest in particular. This is in part a reflection of 
the initial disparate population bases, tdiif*h should, of course, be taken into 
account if our purpose were to esqplain the migration patterns. On the other 
hand, the effects of various in-migrant groups on observations concerning 
traits of resident populations depend upon their representation at destination 
regardless of the total size of populations at either origins or destinations. 
Figures 16 and 17 are indicative of the kinds of culture areas from which the 
in-migrant populations derive. 

When in-migrants come from a rural setting, they are likely to enter 
the occupational and social streams at a different level th'vx those who come 
from another urban area. It is of considerable interest, therefore, to dis- 
tinguish migrant streams by the likelihoods that they will originate in more 
urban or more rural places. Table 32 does this showing the distributions 
of in -migrants by the proportions of males employed in agriculture in the 
migrant *s state of birth. Relatively high percentages of in-migrants to Nuevo 
Leon and Tamaulipas come from predominantly urbanized states, and the arigdns 



^rsten Hllgerstrand, Diffusion of Innovatitms as a Spatial Process . 
trans. from Swedish (19^7) by Allan Ired (Chicago: tjhiversiiy of Chicago 
Press, 1967 )* 



Fig. 16.— Origins of in-iaigrants to central and southern states 
(bom in other states), 19^* 
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^g* 17 *— Origins of inniiigrants to northern states (bom in other 
states )« i960* 
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Fig. Id.— -Ddstinations of out-migrants bom in southern states^ 
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Fig, 20,— Destinations of out-migrants born in central states. 
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of ln*nlgrants to Colima and Nayarlt are from comparatively’ urbanized settings* 
At the other extreme, Morelos and Veracruz attracted Individuals ftom highly 
agricultural states, followed closely in this respect by the Federal District* 
Baja California Norte is especially notable for the wide diversity in the 
origins of its in-migrants* 



TABLE 32 

DISTRIBUTION OP IM-MIORANTS IROM STATES WITH 
VARIOUS FROPQBnONS OF POPDUTION 
BIOAOED IN imiCULTORE 



States with Net Lifetime 
In-migration, i960 


Percentages of Tbtal Ih-migrants from 
States in Which the Following 
Percentages of Economically Active 
Hales were Engaged in 
Agriculture in i960 


75+ 


70-71* 


60-69 


50-59 


Under 5o 


Baja California Norte 


22.6 


6*0 


2U*3 


1*2.1 




Colima 


25.1 


l.h 


h.7 


61*.9 


3*8 


Chihuahua 


22.5 


3U*8 


8*9 


li*.8 


19.0 


Federal District 


30.9 


16*5 


38*9 


10.9 


2*8 


Morelos 


1*8.7 


11*3 


27*6 


l*.l* 


7*9 


Nayarit 


15.3 


U*7 


1U*8 


61.9 


3*2 


Nuevo Leon 


13.1 


33*2 


8*5 


17.1* 


27*8 


Quintana Roo 


2.7 


3*3 


87*6 


1*.2 


2*2 


Sonora 


16.8 


7*5 


Ul*6 


23.8 


10*U 


Tamaulipas 


10.6 


2U*9 


20*0 


8.5 


36*0 


Veracruz 


31*.l 


38*9 


9.9 


10.7 


6*U 
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Tha r a a alnln g naps take the opposite perspectlTe, looking oat ftom tbs 
point of or igin to Tarious destinations* Here^ the long« 4 ^etaiice attractiTS 
power of the Federal District is sonewhat more in eriilence* Even thoag^ the 
southeastern states contrlbate relatively little to the population of the 
Federal District relative to migrants of o''«her origins^ and the proportions of 
their populations that have left for Hezieo Ciiy are snall^ the orientation of 
the |)eople of the southeast to the nation's capital is clear enou^ (Figure 18) 
and there can be no doubt that this is the node from which inf onual messages 
(attitudes and information) are carried to the people back hone* Long-distance 
out-<xLgrant streams from the north also tend to converge on the Federal District, 
but this is almost by definition^ and the role of the Federal District in the 
orientation of migrants is by no means dominant even for urban-directed migrants 
from the north (Flgore 19)* The Federal District's dominance in the attraction 
of laigrants from the central states is undisputable; in fact, for most of these 
states the nundt)er of native sons (and dan^ters) resident in Hezieo City rtms 
over 5 per cent of the local resident populations* The two-directional play 
of these coitral migration fields are unmistakable despite tiie competitive 
attractions of nor them areas* 

To infer that all of these gross migration streams, even those over 
long distances, were predominantly to urban destinations would be a serious 
misinterpretation* It is no accident, for example, t ''.t most of the states 
attracting large proportions of long-distance migranta were included among 
those with heavy investments in hydraulic projec *s between 19U7 and 



^horter-distance migrations normally account for a much larger pro- 
portion of rural-to-rural than of urban-directed movements, and these shifts 
are very inadequately represented using area boundaries so gross as states* 
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Further eridenee of a relatloiuhip batHeen rural davelopaant and iii- 
gratioQ lies in correlations aaong variables relating to agrioolture* Table 33 
displs^ all the zero-order correlations uith nigratioii nsasures* The nost 
agricultural areae laatntal ned a stable population (in terns of interstate ni- 
gra ti an) from I 9 I 1 C to 15^* ihreas Hhere fams vere aechaniaed and vhere incones 
from agriculture averaged above $00 pesos monthly also attracted migrants to 
both farm and city* 

Though areas with hig^i proportions of males in manofactoriag generally 
attracted out-of-state migrants, the correlations were not hi^* Ifonufactaring 
characterized hy high proportions of females again was part of a low in-migration 
(or a net outHiigration) pattern, but where greater proportions of the popu- 
lation in manufacturing earned over $00 pesos there was significant in-migration 
(•738)* Overall, mlgratijn flows were quite in line with the movements from 
lagging to leading areas, from those with less to those with mare modem facili- 
ties and opportunities, as would be eoqpected* Less predictably, tbe magnitudes 
of most of the zero-order correlations of migration with other variables were 
remarkably stable over time* 

{^receding studies of migration in Mexico have also attributed movement 
as a response to ecanomic ppportunily* BandAii demonstrated an economic motive 
for migration by her finding that states which had a large number of migrants in 
1950 were those in which there were relatively high ndnimum wages in 19U0*^ 
Zenteno found migration to be correlated with the proportion of the population 
in non-agricultural occupatians, earning higher incomes, and with hl^ier 



^Laura Randall, "labor Migration and Mexican Economic Development,” 
Social and Economic Studies, I (March, 1962), 73-81* 
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TABZ2 33 

OORRELATIiOlfS OP MALB BMCEGRATKH RAIES WLTB 
OTBBBL 7ARIAB[£S 



Hals In-Bigr«it8 as I^rcaitage of 
Resident IfaObs Popalation 





19itO 


1950 


i 960 


Popalation distributim 








Densi'ty 19tiO 


-.h99 


-.Ii5l 


-.556 


Oensl'ty 19to 


-.365 


-.30b 


-.37b 


Urban I 9 U 0 


.555 


.5b3 


.b57 


Urban 19^ 


.575 


.585 




Urban 


.566 


.596 


.517 


?op. $0,000*, i 960 


.1(69 


Jj75 


•1|2|0 


i 960 


.031 


-.021 


• ••# 


Capitai^Airban I 9 I 1 O 


.363 


.316 


.382 


Capltal/urban 39^ 


.292 


.2b2 


.297 


Capital size I 9 I 1 O 


-.m 


-.lb9 


-.2b0 


Capital size 


.05U 


.061 


.017 


Ibrban 1960/1930 


.63b 


.68b 


• ••# 


Urban I 960 -I 95 U/I 96 O-I 9 I 1 O 


-.030 


_.0t|l 


• ••• 


InHBigrant I 9 U 0 


#••• 


.968 


.855 


Transportatioa 


RR/Pop. 19*|0 


.379 


.37b 


• ••w 


RR/Pqp, V)&0 


.366 


.335 


• ••• 


RR/Area 19^0 


•026 


.05b 


• ••• 


RR/Area i 960 


-.086 


-.063 


• ••• 


RoadsA<3p*^ 19ilO 


.691 


.673 




Roads^op*. 19 ^ 


.398 


.360 




Roads/area'’ 19 UO 


.196 


.230 


• ••• 


Roads/area 19^ 


-.215 


-.152 


• ••• 


Antos/^op« I 9 I 1 O 


•6CU) 


.609 


.6lb 


AntosAoP* 19 ^ 


.582 


.606 


.6b2 




TABI£ 33 — Coptinnad 





Kale In-aigraiits as Pereeotage of 
Resident Male Population 




19 I |0 


1950 


i960 


Utilities end eomniileatioQ facilities 






BLsetrieitj/eapita I9I1O 


.l6<o 


.177 


•352 


Elec trioity/ capita 19^ 


.313 


.353 


• 2 i 36 


Electricil^ I96O-I9I1O 


. 21(3 


.321 


• ••• 


Mbvies^p. 19bO 
Mbfvies^<qp* 19^ 
MoTles^K^* 1960«19ti0 


.751 


.736 


.76b 


.it 30 


.lau 


. 31(2 


-,2A 


-.138 


• ••• 


LUararjr om I9I1O 


.129 


.190 




BacUo i960 


.600 


.623 


.527 


Ooltnre 


Barefoot M 19 bO 


-. 62 k 


• •• • 


-.U 85 


Barefoot M 19 ^ 


-.587 


• ••• 


-. 5 ol( 


NoDHheat I9I1O 


-JiTT 


• ••• 


-.503 


Noniheat 19 ^ 


-.U 72 


• ••• 


-.590 


Running water i960 


. 21(5 


• ••• 


.187 


Sleep in bed I9I1O 


-.593 




.518 


Ocos>ati(n 


Scon* act* F I 9 liO 


. 31(7 




.370 


Boon* act* F i960 


.310 


• ••• 


Ji 29 


White coUar/Beiet M I9I1O 


.750 


• ••# 


. 7 b 9 


White eoUar/BoAet M i960 


.628 


• ••# 


. 6 U 


White ooUar M I96O-19I1O 


.372 


• ••# 


0000 


White ooUar^eAot F 19I4O 


.671 


• ••• 


.629 


White ooUar^eAet F 19 ^ 


.575 


• ••• 


. 1(26 


White collar F I96O-I9UO 


-.328 




• ••• 


Clerical^cAct M i960 


.695 


• •• • 


.673 


Clerical/ScAet F i960 


.671 


• ••• 


.578 
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TABLS 33-— Continaed 





HbOjs lh-4iiigrant8 as Percentage of 
Resldeat Hale Population 




19l»0 


3950 


i 960 


I^of essional/^et M i 960 


.552 


• ••• 


.568 


Professlonal/EcAct F i 960 


.260 


• ••• 


.323 


Pdbllc admixu/BeAct H I 9 I 1 O 


.668 


• ••• 


• ••# 


Ag/BeAet H I 9 I 1 O 


-.635 


• ••• 


-.537 


Ae/BeAot H I960 


-.595 


• ••# 


-.568 


Ag/BcAct M 1960.19U0 


- 1-58 


• ••# 


#•• • 


Ag labor/Ag P<q;> I 9 U 0 


.398 


• ••• 


.072 


Ag Labor/Ag Pop 19^ 


.39U 


• ••• 


.b36 


Ejidos/Ag Pop I 9 I 1 O 


-.005 


• ••# 


-.173 


Ag ?rap/Ag Pop I 9 U 0 


-.058 


• ••# 


.138 


Ag Prop/Ag Pop 19to 


-.373 




— *1*16 


Ag Frop I 96 O-I 9 I 4 O 


-.260 


• ••# 




Equip/Land 19^ 


. 35 a 




.172 


Farm mechanized 19^0 


.833 




.692 


InconiB ora* 500 pesos i 960 


.675 


• ••# 


.736 


Hfg/k I9l|0 


.26b 


• ••• 


.206 


mg/EoAct M i 960 


.300 


• ••# 


.2bo 


!Cfg/BcAct 1960 - 191*0 


.362 


• ••• 




Mf g T/Ht-F in Hf g I 9 I 1 O 


-.296 


#••• 


-.261* 


Mf g F/M+F in Hfg I 96 O 


-.1*22 


• ••• 


-.307 


Mfg income over ^00 pesos i 960 


.706 


• ••# 


.738 


Pay^o* enp in fact* I 9 I 1 D 


.boo 


• ••• 


.222 


Pay^o* enp in fact^ 19^$ 


.259 


• ••• 


•221 


^bployment of irouth 


Snploy M i 960 


-.629 


-.626 


-.5b2 


Ekiplcy F i 960 


—•61*2 


-.605 


• ••# 


Literacy 


literacy 10+ T 19 I 4 O 


.769 




.738 


literacy 10+ T 19to 


.690 


• ••# 


.578 
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U.t«rae7 1|0+ H 19ltO 
Uteraqr l|o+ F 19I1O 

liteaKt^ 1|0+ H i960 

LLtaraey Ifi* ? 19^ 

Uteraojr 30>39 MD I960 
Uteraer 30-39 FD 3^ 
Uteracy 20-i2l» MD^ i960 

Uterac 7 20-(!U HR-F 1^ 

LLteraqr H 19lt0-1930 
Uteraor 10-U( F 19it0-1930 
Iltairaer 10-;il» H 1960-1^ 
Idtaracy 10-lit F 1960-19lio 

OtroUaeiit 6-Ut f 1937 
BeroUaeDt 6-Ui I i960 

Adult larels of adioollag 

No sehooUjif’ 

Adult 2S* H 1950 
Adult 2^ F 1S$0 
Adult 30+ H i960 
Adult 30+ F i960 

7+ Tears of adiooUng 
Adult 2$* H 19$0 
Adult 2$* F 1^0 
Mult 30+ HI96O 
Adult 304 F I960 

104' Tears of sdiooUng 
Adult 2^i’ H 19SI0 
Adult 2$4 F 1^ 

Adult 30+ H i960 
Adult 3C+ F i960 

Bao. and luiiT. adueatlon 
Adult I7+ Bae M 19ii0 
Adult 15+ Bao F 1^ 
Adult :S* UbIt M I 9I1O 
Adult :l$* ItolT F 19ltO 



1U.0 luHolgranta as Pareantago of 
Resident Halo Population 



191IO 


1950 


i960 


.799 


#••• 


• 

00 

H 


.757 


• ••• 


.69b 


.683 


• ••# 


.623 


.666 


• ••• 


.565 


.600 


.512 


0 000 


.672 


.585 


0 000 


.600 


-.528 


0000 


.ItOl 


-.369 


0000 


.ShB 


.520 


0000 


.508 


.li60 


0000 


'Jt5o 


-JOJ» 


0000 


'.57U 


-.531 


0000 


.710 


.710 


0000 


.W9 


J»6l 


0000 



-.715 




-.719 


-.691 


• ••• 


-.633 


-.68b 


0000 


-.6b2 


-.691 


0000 


-.573 


.73b 


0000 


.722 


.692 


0000 


.583 


.669 


0000 


.6b7 


.650 


0000 


.5bb 


.700 


0000 


.701 


.6b7 


0000 


.5bo 


.6b5 


0000 


.6bo 


.606 


0 000 


.510 


.b51 


0000 


.253 


.278 


0000 


.039 


.631 


0000 


.503 


.708 


0000 


.565 



203 



literacy* rates* ^ Bumlg^t axid Whetten ctmcluddd that agricultural and in- 
dustrial exp^sion were taking place simultaneously with substantial interstate 
migration of workers* 

That economic pull (and push) go a long way toward explaining migrant 
origins and destinations will hardly be denied by anyone^ and has been observed 
often enough In Mexico by previous writers* But the particular linkages within 
these systems have rarely received comparable attention* In winding up tl^ 
chapter, it is worth stressing once again the fact that the migration fields 
delineated by these movements are indicative of spatial structures of inter- 
personal communication* While people may hear of opportunities from several 
sources, repeated contact with family or friends living elsewhere is a powerful 
factor both in migration itself and in the spread of information and ideas by 
"feed-backs" to the home folk* It would take another very substantial research 
project to identify more precisely the relations between migration patterns in 
the development and operation of informal information fields, and the pace and 
spatial patterning of the diffusion of modernizing culture traits and behavior, 
or to distinguish income from attitude and information elements in such dif- 
fusion* It will be necessary, nevertheless, to consider migration patterns in 
the interpretation of diffusion of spatial schooling among children and the 
regression analyses of school enrollment rates that are focus of Chapters V 
and VI* 



^ul Benitez Zenteno, Analysis Demogr^ico de Me^co (Mexico: 
Instituto de Invest igaciones Sociales Universidad Nacional, 1961), pp* Ul-99* 

p 

Nathan Whetten and Robert Burnight, "Internal Migration in Mexico," 
Estadistica, XVI (1958), 65-77* 



CSAPTEa V 



LE\rELS OF iOULT SCHOOUNG AS HfFLOBICES OH THE 
SGHOOLDilG OF lOITEH 

Once priaary schooling cans to be seen as an laportant direct responsl- 
bllity of govemaent, the task of ispleaentlng edncational policies reaained. 

In glancing back over the period from 1930 to I960 one is looking for can*> 
sistencies in the vays in shich priasry schooling becaae part of the local 
scene* The interest here lies in tiie patterns of diffusion of priaary 
schooling aaong youth in i960 and in identifying the factors that encourage 
or restrain such diffusion* This is to treat priaary education as an effect^ 
not as a cause of social change* In other vords, the csmcern is irlth the 
dlffOsion of education vieued as an "innovation” in local life* 

In tracing the dLspersian of priaaxy schooling several aspects of 
Htgerstrand's aodel are adopted* The nost effective say n new idea is intro- 
duced is through interpersonal consanication or contact with a person who has 
adopted the new idea* The frequency of oontact influences the speed at idiich 
an Innovation is accepted; the highest rates of adoption are in areas idiere 
there hare been preceding adoptions* HHgerstrand speaks of "density of 
adoption" or the increasing acc^tance of an innovation ^ere there have 
been earlier ones until a point of saturation has been reached* He eq;>eaks 
also of "resistances" of a population to an Innovation^ or the ease with 
idilch particular new ideas are accepted for any gi^n intensity of tellings* 
Soae new ideas nay be adopted alnost ianedlately^ some only after repeated 
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tellings^ SOBS not even then, and IndlTidTiala na7 differ In their degrees of 
resistance to any particular change* All enpirical oheerrations reflect the 
operations of both "inforiaatlon fields" and "resistances"— l*e*, conditions 
that footer or lopede the adi^tion of a neir idea. Hence this chapter, as well 
as the next one, is in part concerned with "resistances*" However, the concen- 
tration here will be primarily* on the "information fields" or fields of 
"tellings." Indeed, they have been anticipated in many ways, including in 
particular the networks that were iiqjlieit in the patterning of migration 
streams, just discussed at the end of Chapter IV* 

One way in which variables describing education of adults fit into the 
model is as they indicate potential frequencies of direct exposure of youth to 
literate or educated persons idio are prior "adopters*" That is, areas where 
there are high proportions of literate adults (or adults with gp upper 

levels of schooling) represent a high density of conmunicaticm of youth with 
adopters of the innovation* 

Urban centers, with their diversity of activities and dreles of inter- 
personal contacts, are normally the nodes of modernisation within and from whicdi 
Influences may reach out to break down rural traditions and draw less urban 
people into the wider national culture* However, urban centers vary in popu- 
lation, in the intensity of their participation in the national network, and 
in their dominance of surrounding hintsrlands. There may also be rural as well 
as urban "parent localities" or "innovation centers" which appear again and 
again as early ad(^ters of new ideas and as centers from idilch these spread* 

As H&gerstrand pointed out, the stability of these patterns does not mean that 
early adopters of various innovations will be the same individuals in eoDictly 
the same places* The stability of leadership is rather in adoption hierarchies 
of entire sub-populations* 
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Alsop vhlls there are geographic patterns with an upstreeai axid doiRi- 
strean direetion^ another c^Mnslon to the flow of inflaence is on the seals 
of soclal^stattts and oocnpatlonal-role differentiations in the olnstearings of 
individnals exc h a ngin g infoniation* In this treataent of eomiiinloation patterns^ 
the Intwest is in which adults (sale or feaiale) hanre the greatest 
on schooling of boys and girls, th'^se patterns firy as between rural and 
urban areas? Haye they changed oi^r tine? 

In Figure 21 the schooling of youth is treated as an ixmoyation being 
diffused. Central to the acceptance of schooling is knowledge of the effects 
of education^ or the attitudes concerning education^ that ni^t encourage or 
restrain school enrollnants and retention. The diffusion of knowledge about 
education in the model is dependent upon the comnnicatlon qr8tea«*the most 
effectiye channels being person to person tellings. The spatial distribution 
of educational attainnent of adults is the proxy yarlable for ''intensity of 
tellings" in this respect. That ta, it is assumed that educated adults haye 
more contact with new ideas, and a locality with a large proportion of educated 
adults would have a more rapid interchange of information relevant to decisions 
about schooling. Ihe literacy, enrollment, and retention rates of children are 
treated as the innoration or dependent variable. In Figure 21 the indicator 
variables available for eBq>irleal analysis are in the rouxxled boxes; the 
concepts or hypothetical variables are in the sqioaro bcnces. 

Within an urban setting there is a hig^ pl^sioal density and a high 
over-all frequency of "tellings," but urban society nay be segnentalised. The 
critical factor for social change is how often tellings link diverse subgroups 
of the population. Recent studies have disclosed groiq>s of urban dwellers 
living in a traditional rural way of life, barely touched by their surroundings. 
In spite of increased physical density, social distances may became greater 
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tmoog gjnvipB vitfain a ottf» lha In^granta «ho flock to eitloo owoU 
tfao mabers engagod in Mcglnal aeooflale aetlfitiaa* At tha warn tioa^ dtlaa 
attract thoaa in mardk of Ugbar adacatLon aid larala of jdba* Urban 

araaa oontain not onlj dlaproportionata maabaro of tba battor adnoatad bat also 
incr a ai rlngl y large noibara of narginal Individnala* To vhat aoctant intranarban 
eoanmleation vill roach thoaa gronpa^ hov far diaparata coamication nataorics 
are aaintainad aida bj aida^ ia haaio for datanaining tha pace and pattama of 
■odomlsatiaQ botii wlthtn dtlaa and out into the hintarluda* Latra-vxban 
tallinga nay be U nited and hikbly diffaiantlatad^ or thoy nay be nora dlffoaa 
and noltipUeatlva in their affaota* At tha traditional^ rural aoctrana lha 
raral-to-mban coBaamication aigr doninata tha Ufa of tha anall oLij that ia a 
noating place for the traditional rural peojda* lha arrow rareraing bade da- 
plcta the power of traditional eultare in the life of auoh ooamitiaa^ 
nay reinforce traditional ooltora inataad of opening dwonala to no da rn id 
noxa national aorta of thon^ta and behavior* 

Active urban to rural tallinga will typically lead toward incraaoed 
diffnaion of knowledge abent adnoation, given that tha nrban araaa are 
the ini t i al lead araaa— tha parent loealltiaB fron which new idaaa nriaa or 
throng whid i they are oarried to anbordinato or aerrHidar/ rural dif fbaion 
nodea* lha d om i n a nt role of primary eitiea each as lha Federal Diatriot^ 
Nontarroyf and Onadalajara has bean diaensaad* MLth tha traakdoen of tba 
hacienda system nd ineroaaad nobility of tha population^ the anall and 

niddle-eiaad regional eitiee have taken on changing rolaa aa Intamedtariaa 

/ 

in the eonml cation natworka* Ihey are not only diatribotiva eantars for 
goods and sarvicas bat also localities throng which nlgrenta nay spend aona 
tine as they leave tbs fema in saardi of greater opportanitiaa in tha larger 

dtias or in the tfariring agrlealtoral oantara in the Forth nd lorthwaet* 

✓ 
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The eeaooaies of these regtonsl cities are tied to the agrioaltiirsl ptrodnotioii 
of the sarronnding eonntST' in disnrse vsgri*^ 

The tirbsnisatlQQ winbles that distingnish eitj slse he^ to dls* 
tLngaish the primary ei^ as i diffhaion nods* Indezes based on tha 2,^00*- 
base pick iqp the sealler cities as veil, those that are asst locally 

oriented* When eensinication links are strong betveen cities and their hintar* 
lands, vith hic^ "so<dal densities" rather segsantaliaation of eosanni-* 
cations, there will also be hig^ correlations betseen nxban wi mral edncation 
variables applying to the sane general localities* Lov correlations in this 

I 

respect indicate a societal geography in vhich the "hinterlaiid” concept of the 
West has little application* 

Analysie of Btfects of Adult 
" Tioeational Attainnsnts 

Geographic patterns in the inflnenee of adult schooling on joath are 
seasured in the following ways: 

1* Educational characteristics of yoath in ear liar and in later years 
are compared: 1930 with 191|0, with I960* Snbh co^Mrisons can tell ns how 
great the overall changes have been and how stable over tine are geognphic 
rankings in these respects* It is only indirectly lhat they naasure aihilt 
educational Influences, however* Since sBoy idio were young in 1930 may have 
oigrated to other areas, looking at the locality data f o ' youth in i960 and 
1930 can tell us only idisther those qualities of the population in the particu- 
lar areas are the sans or have changed* 

^tavenhagen argues that the capital aeconlated in these dLtiee while 
noHing from an agrioultural base is redirected toward the large centers of 
developnent, but he nevertheless perceives the groiqps of people offering the 
goods and services in these r^ional cities as having an influential role in 
the dynaoics of change, op* cit** pp* 16-17* 
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2« Coqparijig adnlts and chlldrm In i 960 does offer direot erldenoe 
ooneendiig effects of ednestioul ettainMut of the parvital saoeration 
sohooling aaong yoatfa* If there is not enoh si^ratlQa^ then those reXatLon- 
flhlps will reseeble those obtained in prooednre 1* 

3« Ills adult papalatiea of 1930 be coepa red slth the jFouth of 
Xf the ertent and educational seleotivity of nidration is not too great 
this presides eridenoe ooncemicg a thres generation aoqpenee in the trans- 
eission of eduoationaX attitudes and attaLiBMnt* 

literaflgr Bates in Msaieo and Iran 

In analysing the levels of literacy^ school enroUnont^ and school re— 
tentioQ of youth in Meadec, soae oooiparisons vith the findings of tbs mtahlpour 
ate^ of Iran ■will be aada* This is interesting because^ not asrely despite, 
the fact that the settings are quite different. According to the 19 ^ 
in Iran, only 15 per cant of the populatLcn ware literates in urban areas one- 
third of the population oenr 10 years old, in rural areas only 6 per oant.^ In 
contrast, in Ifaacico, in I960, three-fifths of the popnlatioa over age 6 ser e 
literate; rural-urban differancee were also nsrkad bat less so than in Iren; 

76 per cent for urban and 1|8 per cant for rural populations* Oivan these widely 
divergent starting points, the oo^Mrison is betsean countries at two distinct 
stages of davelqpMot* Ihsrs are other critioal contrasts— notably between a 
traditional lalanie oolture on the one hand an an a— iga* of indigenons 
caltures and a colonial ^paniah-Catholio heritage. In those vary different 
settings, are tlMre nevertheleas siall ar pattems of inflnence of adnlts on 
children, in the role of fejiales, in the function of cities in relation to 



^ttahipofur, op. dt.. pp. 82 and 8b. 



tholr sunroundixigs? dneh coHparisoDS nl 80 funduMitAl ^lOMtiloios 
the spaetra of dovelopMat processes and their intexpretetlons* 

In both countries eales ere eore literete than fsBales^ and in Iran the 
gap is extraao* (It is iapossible to tell to shat extant tM« is dne to the 
role of sown in a Hoslen country and hos far this di^aritj is a nore uni- 
versal feature of an earlier stage in developiwnt* ) In the Nexleo of I960 
litera <7 was about the sane for young boys and girls and differed in eqaal- 
degree among the states* Although urban literacy was above that in rural 
areas for youth in Mexico as well as in Iran, the rural lag in Iran was widi 
nore draaatic (Table 3U)* In both Marlco and Lran the literacy of younger age 
cohorts in rural areas lagged behind that of the older generation in urban 

Thi s was strikingly true for IrarJsn nales bat less narked for f enales 
because in Iran the older urban wenen were still so low in literacy* Anong the 
states of Itndeo, the n edian literacy rate of rural sales age 10-llt was 70 per 
cent as coapared with a rate of about 80 per cent for urban wOes 2P-U9 years 
old* 

In Iran, urban f enales received nore education than the rural nales up 
to age but at older ages rural nales were hi^ier than urban fismales* In 
Mexieo, on the other hand, even fenalee U0-U9 years old in cities had hi^&r 
literacy rates than rural nalee in the sane age category and they aatched the 
literacy of rural male children of lO-lit years of age* 

literacy in Iran increased nost rapidly between older and younger 
generations among fenales, and it increased nore between generations in urban 
t h e n , in rural areas* la Mexico, where literacy was nDidi sore widespread anong 
adults, there had been a einilar increase between generatione, again especially 
anong fenales, but it was the rural fsnales who showed the greatest gains* The 
extent to which literacy was approaching universality in Mexican cities and the 
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UBU 3b 

ooMPisisaB OF uraitBt rites or »mt rasnoo 

m IBM* 





Feroentagea Literate 




Nasleoj 


1 I960 


Iran^ 


1956 




M 


F 


N 


F 


Federal Dletriet (urban) 




Teheran (C±tj) 


Age 60+ 


85 


68 


• • 


• • 


50-59 


89 


73 


• • 


• • 


55^b 


• • 


• • 


111 


• • 


b0-b9 


92 


79 


• • 


• • 


b5-5b 


• • 


• • 


• • 


e • 


30-39 


92 


82 


• # 


• • 


25-29 


9k 


85 


• # 


• • 


25-2b 


• • 


• • 


52 


32 


20-2U 

35-19 


Sk 

95 


85 

89 


• • 
• # 


• • 
^ 0 


10-lb 


95 


91 


79 


72 



All Urban 



55-6b 


• • 


• • 


27 


5 


50-59 


78 


63 


• • 


• 0 


bo-b9 


83 


71 


# • 


0 0 


b5-^ 


• • 


• • 


32 


6 


30-39 


85 


75 


• • 


0 0 


25-29 


86 


78 


• • 


• 0 


25-3b 


• • 


• • 


lili 


18 


ao- 2 b 


88 


81 


li5 


21 


15-19 


88 


85 


58 


32 


10-lb 


86 


ail 


69 


IlS 



TABUS 3U— Contimed 



Paroentages Literate 





Mexico, i960 


Inn, 


3956 




M 


P 


M 


P 


AU Rural 




• • 


• • 


6 


.1 


50-59 


U7 


29 


• • 


• # 


lfi-U9 


55 


37 


• • 


• • 


li5“5U 


• • 


• • 


7 


•2 


30-39 


60 


Ut 




• • 


25-29 


62 


U9 


• • 


• • 


25-3U 


• • 


• • 


10 


.7 


20-2U 


6 h 


$k 


12 


1 


15-W 


6 U 


60 


16 


2 


lO-Ui 


70 


70 


20 


3 



^Source for Iran^ Fattahlpoor, op# cit», p# 8U and p# 90# 
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sloMing doHn of ita diffusion both there and aaoog r jral nales is Miifest| 
this is undoubtedly in some degree a reflection of selsotlre mralH«rbai mi- 
gration. 

Some quite general sequences in the diffusion of literapy throo|^ a 
population are illustrated in the ooB|>ariaons betmeen Mexico and Iran in 
Table 35* Ihe youngest males in Iran in JS$6 mere still someidiat the 

older females of M^dco in 19U0| and both these distributions mer^ still posi- 
tiTely skemed. Though third m ome n t measuxes of skemness mere not computed for 
Iran^ the data indicate positive skemness for the young males and^ most em- 
phatically, for the young females. Skemness in dis^oributions for the older 
generation mould be more erident if urban areas or Ibfaran, in pmrticular, mere 
set apart. 

The shifting signs and magnitude of the measures of skemness in the ram 
figures for Hssiean states as moving from both the oldest persons and childran 
of I9U0 to the children of i960 dramatise the patte^.is of change. In I9I1O 
there mere only a few states mith literacy rates in the iq>per ranges mhile the 
modal cluster of states mas belom the $0 per cent mark, giving a positire 
ikemness. Homever, by I960, there were more eases in the upper ranges, 
especially among youth, and the exceptions mere *lom*> states mith rates around 
50 per cent (as shomn by the negative skemness). The distribution of literacy 
among the older generation had also shifted by i960, mith femer eases in the 
loner percentages, especially among males. 

Literacy Correlations 1 Mexico and Iran 




Associations in literacy rates for various age, sex, and residence 
groups among the states of Mexico and among the districts of Iran are summa- 
rized in Table 36. The most striking impression from the Mexican data is of 
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TABI£ 3$ 

DISTRIBUTIONS OF UIBIACT BATES: MECIOO AND 

IRAN OC»fPARQ)* 



Perc«ntags8 Literate 



ige ID-Ut 


Age UCH 


ige $$-6U 


M 


F 


M 


F 


M 



Mexico, i960 


Decile 1 


90 


91 


77 


72 


• • 


Median 


75 


76 


63 


53 


• • 


Decile 9 




50 


bk 


2h 


• # 


Skew 


-.U99 


-.526 


r-l 

CM 

• 

1 


-.081 


• • 


M^eo, 19iiO 


Decile 1 


78 


79 


6$ 


5U 


• • 


Median 


51 


$k 


It8 


38 


• • 


Decile 9 


27 


21 


28 


16 


• • 


Skew 


el66 


,0li2 


-.001 


•11:6 


• • 


Iran, Districts • 19^6 


Decile 1 


k9 


22 


• • 


• • 


15 


Median 


30 


9 


• • 


• • 


IJO 


Decile 9 


16 


2 


• • 


• • 


5 



Source for Iran, Fattahipour, op, olt,, p, 90, 
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TABLE 36 

OORRELATION3 AMCBia UTSflACT RATES IN STATES OF MEUCO 

AND DISIRICTS OF IRAN^ 





Iran 


Mexico 


M 


F 


M 


F 


Rtcral-urban comparisons 










iga ItO-^9 


• • • 


• • • 


•i|63 


.m 


25-3U 


.23 


.52 


• • • • 


• ••• 


10-lb 


.37 


.5b 


.5« 


.570 



Urban 


Rural 


Urban 


Rural 



Hales: age cowparisons 



55-6bAo-lb 


.30 


• • • 


• ••• 


# • # • 


bO-b9/IO-lb 


• • • 




.923 


.931 


25-3bAo-lb 


.58 


,88 


• • •• 


• • • # 


Females: age comparisons 


b0-b9/70-lb 


• •• 




.911 


.859 


25-3bAo-lb 


.87 


,8U 


• • • ^ 


• • • • 


Sex comparisons 


Age bO-b9 


• • • 


• • a 


OO 

• 


.859 


25-3b 


.56 


.77 


• ••• 


• • • • 


10-lb 

Age-Sex crosses 


.60 


.7b 


.987 


.960 


M 55-6b/F ID-lb 


.36 


• • • 


• • • • 


• • • • 


H hO^/F 10-lb 


• • • 


• • • 


.913 


.906 


M 25-39/F lO-lb 


.52 


J»0 


• • # • 


• • •# 


F bO-b9/^ 10-lb 


• • • 




.915 


,820 


F 25-3b/h 3.0-lb 


.bS 


.7U 


• • • • 


###• 



®SoTirce for Iran, Fattahipoup, op, cit,» p, 331, 
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▼•ry hls^ oorrelatlQiis aoro' s sax and ags within urban and within rural 
residanee categories* ill of the eoeffioients exo^t those InrolTlng vrbsn- 
rural eonparlscns exceed *800^ esqplaining two-thirds or aore of the yarianee 
in the desigpiated younger age cohorts* The only Iran correlations at this 
level were between young adults and children for rural wales and for both 
urban aci rural feaales* There are sane distinctions awon g the Mexioan 
figures nevertheless^ even when rural-urban coaQ>arlSGns are ignored* In 
particular^ tiiere is a definite junp in the sex carreXations fircwi the older 
age (1|0-U9) to the children* The coefficients for the f onasr are *891 tffhan 
and *8$9 rural while those for the children cone close to unity^ at *987 and 
*960 respectively* In Iran^ the sex correlations were not so hii^^^ and those 
within the rural category (*77 and *7U) exceeded those within the urban (*$6 
and *60) for each age* Evsn wore striking are tbs sharp contrasts in the de- 
gree of correlation across ages in the Iranian as against the Ifoxioan data for 
urban males and in all the age-sex oross-conibinatiuns* Sons of the Mexican 
coiq>arisons are displayed in wore detail in scattergraas (Figires 22 to 26)* 
The urban-rural correlations for literacy (within each sex and age 
category) serve to indicate how closely adjacent urban and rural co wan i n ities 
are linked with each other and thereby differentiated fron other areas* 
Excepting the correlations for older feaales> the degrees of rural<«ban 
association in literacy rates are generally nodesti those for Mexioan wales 
and younger fewales nevertheless appr otI mate the Iranian relationships for 
feaales* These findings suggest sigtiifioant but nevertheless weak local 
urban->rural oownunicatlons^ along with active networks linkin g urban centers 

of widely scattered areas* This should cone as no surprise* The surprising 

« 

figure is rather the hi{^ Mexican correlation between urban and rural literaoy 
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Fig. 22.««Soattergram of percentages of literate 1 jO- 1U year olds^ 
males by females^ I960. 
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PERCENTAGE OF RURAL MALES AGE iO-14 LITERATE, I960 
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Fig, 2U«— Scatter gran of percentages of literate nales l|0+, 19l|0 



by I960 
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by 10-Ui years, i960. 



228 



i 

I 

t 

t 

i 

i 

» 

i 

I 

I 

» 

I 



I 

I 




I 

( 

I 

i 



t 

o 




229 



i 



I, 

! A 




r • 



rates for nonen aged h0"k9» Patting this the opposite vagr. It points to Bom 
of the effeots of adgratlons^ idildh can easily confound urbanHnxral corre- 
lations even when the nlgrants thenselres osrry "tellings” badk hoae mad dn» 
their kin to the cities* Ihe algrant and dissociated nale duellers In the 
cities of Iran maj be a aore eztrese exMgtle of segaentallsn in urban Ilfs 
than uhat we obsarre in Mexloo, bat the eridenoe Is dear enoofl^ there as 
well* 



Sdhoollng of idnlts and Child Uteraoy 

Qlwen the generally high oorrelatlons betweai literacy of adolts and 
of ohlldr«i In Mexloo^ olnse oorrelatlons between adult sohooUag and ohUd 
literacy as well alght.be antlolpated* This is by no asans a foregone eon- 
oloslon, howerer* It would be quite possible to find high correlations only 
where ainiaal attalnaent lerels are InrolTsd, with schooling beyond aere 
Uteraoy or prlaary stage being a distinct attribute in which only Halted 
and distinctive ainorlties participate* Vhleh of these pattems prefail Is 
an inportant defelopasnt question to which a partial answer Is given in 
Table 37. 

In those areas having large proportions of unschooled parents^ there 
ware larger gaps between urban and rard children in literacy. If non were 
unschooled^ young rural nales and fenales were less likely to be llteratei 
whether vonen were unschooled had sU^tly less effect. The opposite tendn- 
cy prevailed for urban youth literacy} that Is, Ihe relatlGnahip stronger 
with unschooled females than with unschooled nale adults. 

There are noderately high relationships between literacy of youth and 
porportlGas of adults with at least sons post-prinary schooling} these 
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assoclatlcois are higher for the urban than the rural ehild-Ilteraej’ rates 
regardless of sex* 



TABLS 37 

CCfiRELiTIONS BEnWEEN LITBUCI OF TOUTH AHD 
LEVELS OF ADULT SCHOOLING^ 1^60 





literacy of 10-lli Year Olds 




Urban 


Rural 




Males 


Females 


Miles 


Females 


Levels of adult schooling 
Age 30+ 

No schooling 

Hales 


-.725 


-.706 


-.918 


-.903 


Females 


-.816 


-.825 


-.835 


— .81|6 


7+ years of school 
Hales 


.759 


.735 


.670 


.676 


Females 


.769 


.757 


.671 


.699 


10+ years of school 
Males 


.739 


.716 


.630 


.638 


Females 


.732 


.722 


.635 


.653 



Matrix C, Factor 1 (Table 38) sums up these anu related associations! 
it has loadings of *800 or more on the literacy of youth (both male and fenale) 
from 1930 through 1960^ and on middle and hi^ lerels of adult schooling* Uhen 
the factor scares are ouqsped (Figure 27)» a clear spatial pattern emerges^ 
enq^asizing the adjacency of developed areas in the North, the pocket of 
progress centered on Yucatan, and contiguity of the backwaxd areas of the 
South* On this factor again the developed Federal District is surrounded 
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Fig. 27.-- Matrix C, Factor 1. 



Variable Factor Loadings 

Number (I.8OO and Above) 



iJiO Literacy 1X)+ T I9I4O ,912 

lUl Literacy 10+ T i960 .888 

155 Literacy IO-II4 M 1930 .881| 

156 Literacy 10-Ui F 1930 .833 

157 Literacy UO-li; M 19li0 .9i*2 

158 literacy 10-llt F 19l<0 .9x3 

159 Literacy lO-lI* M i960 .891 

160 Literacy lO-lU F i960 .875 

236 Adult 25+ 7+ Sch M 1956 .90I 

238 Adult 30+ 7+ Sch M i960 .89U 

239 Adult 30+ 7+ Sch F i960 .81»6 

2U2 Adult 30+ 10+ Sch M i960 .856 



A short-cut estimate of the rank of the Federal District for 
these variables is 1.5 (from a high of 1 to 32). 
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lass da^loped states^ ispljflxig inpaded flow of inflaanea out from tha 
capital to its nearest neighbors end tha diluting of tha Fadaral Distzd.ot 
values by the in<-aigrants fFon surrounding baokuard araas*^ 

Changes in Literacy Batween Oanaratione 

The spread of litar 2 iQy’ was an inportant first step in the long pull 
toward an integrated eoonony and a unified society* Hazico had nada pro- 
digious efforts to diffuse the skills of reading and writing Spanish to the 
people of the cities and countryside, both within and outside tha fomal 
school system* Where did these <dianges manifest themselves and under what 
conditions? 

Direct measures of change in Utaracy are of two main kinds: compari- 
sons among different age groups at a given date, and comparison of data ob- 
tained at different dates* Although both are used, even if the oonplioatians 
introduced by migrations are ignored, the second approach presents two 
special problems: definitions could have been altered in successive censuses, 

and in earlier years recorders may have been generous in interpretation of 
literacy (as they were in 1930)* For example, one might suspect the evlxlsnoe 
(referring back to Table 3$) that the literacy in i 960 of males above age 1|D 
(63 per cent) exceeds that for 10-lU year old boys of 19U0 (5l p^r cent)* 
However, this seeming discrepancy is in the opposite direction from idiat 
ml^t be expected if literacy definitions had been ti^tened over time* 

Taking the figures at face value, if older men have higher literacy than 
younger men of the same cohort, they can have acquired literacy after age lii* 
In substantial measure that did occur in earlier years, as is borne out by 

^The Federal District was not included in the factor analysis* Its 
mean rank on the heavily weighted variables of Factor 1 of Matrix C was l.$3 
(out of a possible 1 to 32). 
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proportions of the popolation who acq;uired literacy vithout schooling* Ihere 
is no way to be at all definite about the size of the error* However^ lnter«* 
oensal discrepancies are nore serious in their effects upon assesments of 
changes in absolute levels throu^ tisie than in effects on neaanros of rela- 
tive positions anong states and of change or stability in tbat reqpect* 

Further use of inter-censal changes in literacy of adults will therefore be 
confined to correlation and factor analyses* 

For a prelininary descxdption of the extent of change and of variabili- 
ties in the i960 -data are relied upon for different age groups, taking age- 
differences in literacy as indexes of change* But this also raises problens# 
Especially where oiigration has been substantial, successive pest cohorts of 
children in certain states may have undergone an educational developaMnt 
sequence larger or smaller than age conQ>arisons among presently (i960) resi- 
dent populations would suggest* 

Bearing these qualificatians in mind. Table 39 supplies an interesting 
overview* For each of the sex and residence categories there are states in 
which there was little or no advance in literacy (under ^ per cent) between the 
oldest and middle or the middle and teen-age categories* Ihere were two ex- 
ceptions: middle compared to teen-age urban and rural females* Median progress 
was between lU and 17 percentage points for all except rural girls, who were 
rapidly catching up (23 per cent), and the urban and rural boys (6 and 9 per 
cent)* The largest differences (in states with the most age-change in literacy) 
ran close to UO per cent for olxier rural males and younger rural females* 

Changes in litccracy rates were systematically associated with both 
level of literacy and initial proportions of adults who possessed more 
than primary schooling* Table UO gives the correlations between proportions 
with post-primary schooling and age differences in i960 literacy rates for 
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OISmBmOHS OF 1HTBIGEN3UTI0H GAINS IN UIERACT 
BT AGE, SEE, AND RESIDBICE 





F.D. 


Losest 

Value 


25 th 

Peroantila 


Median 


7Sth 

PeroentUe 


newest 

Value 


Iilterac 7 

Urban males 

35-19 alxnis 
UO-U9 


3 


-1 


k 


6 


9 


17 


UO-l;9 aiims 
60 + 


7 


0 


11 


II 4 


17 


29 


Rural males 

15**19 minus 
UO-U9 


10 


3 


7 


9 


13 


16 


UCM 49 minus 
60+ 


25 


h 


15 


17 


2$ 


39 


Uz^n females 

35-19 minus 
U 0 -ii 9 


10 


7 


10 


1$ 


21 


31 


U 0 -l (9 minus 

60 + 


11 


6 


11 


1$ 


IB 


25 


Rural females 
1^-19 minus 

UO-U9 


30 


9 


18 


23 


27 


38 


U04i9 minus 
60 + 


23 


-k 


8 


17 


21 


32 



TABLE liO 



OOBREUTIONS BETWEEN ADULT LEVELS OF SCHOOLING AND 
AGE DIFFERENCES IN LITERACI, I96O 





Adults Age 30* with 
7 * Tears of Schooling 


Percentages of the Older 
Age Category Literate in 

i960 




Males 


Females 


Males 


Females 


Age differences in literacy 
Urban males 










(15-09 )-(M>^9) 


-.293 


-.281 


-.681 


-.1(85 


(li0-Jt9)-(60+) 


-.258 


-.197 


-.158 


-.129 


Rural males 


(lS-19)-(U0-Ji9) 


.313 


.201 


.199 


.213 


(1i0-U9)-(60+) 


.373 


.381* 


.1(30 


.Ui7 


Urban females 


(15-19 )-(UO-U9) 


-.61(5 


-.706 


-.722 


-.905 


(1*0-49 )-(60+) 


.308 


.31*1* 


.681 


.51(3 


Rural females 


(15-19)-(1|0-1*9) 


-.296 


-.363 


-.091 


-.1(61* 


(l*0-l»9)-(60+) 


.51(8 


.573 


.622 


.699 



^or correlations vlth literacy-change traoL age (i| 0 «*U 9 ) to ( 15 - 19 ) this 
refers to literacy rates of those aged U 0 -U 9 * For conparisons with literacy- 
change from age 60+ to age UO-I49 the literacy rates of the "older" age category 
refer to those aged 50 - 59 * 
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sex-residance sub-populations* As one might by now expect, all intergeneration 
differences in literacy of urban males, and those for age 15-19 nimis age U04i9 
for both rural and urban females, are negatiirely correlated with proportions of 
adults possessing post^inary schooling* &iall intei generation changes in 
literacy in these sub-po::>i'lation8 generally reflected relatively hi^ literacy 
starting points in the older age groups* On the other hand, correlations of 
literacy change with adult post-primary schoolln;^' njre positive for all rural 
male inter-generation coll^>arisons and for older urban and rural females* The 
fact that younger as well as older rural males shared in an early-stage literacy- 
change pattern is once again evident* The sequential processes of development 
in diffusion of literacy are clearly displayed*^ 

The evidence concerning these geographic development patterns is 
bolstered by a reexamination cf Factor 1 of Mafeix C (Table 38) with its 
loadings of over *800 on virtually all measures of sc' oling and literacy 
regardless of sex, age, or date* That factor also had high positive loadings 
(*60(H) on 1930 to 19U0 change in literacy of both boys and girls aged lO-lii* 

It had high negative loadings on these changes for 192|0 to I960, hij^ positive 
loadings ii.' the directions of urbanization (at 50,000+ pqpulaticm) and conpara- 
tively hi^ incomes in agriculture and in manufacturing* The reversals between 
earlier and later perivxls in relationships between advance in literacy and 
urbanization are dramatic (see the top half of Table 2|1)* 

Similar differentiations between lead and lag areas are shown in the 
coefficients in the lower half of Table lil as well* (1) There are hi^ 

^In connection with cohort analyses, it Is of some interest to notice 
that correlations between reported 1937 enrollment rates of 6-llt year olds and 
an measures of educational attainment among adults of 1950 were consistently 
a little higher than thoiic between I960 enrollments of 10-lU year olds and the 
various I960 measures of adult schooling* 
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(XXSl£UTI(»IS OF URBANIZATION^ WITH UMB DlFFEllQICES 
IN LITEEIACI OF lOUlH^ AND WITH SCHOOL 
JSNROIIMBNT RATES, 15^30 TO I960 



% Gains in Literaojr 


Urban 

2,500+ 

19110 


Ifirban 

2,500+ 

1960/1930 


In-al£prant/ 

Resident 

I 9 I 1 D 


P^. 

50 , 000 *^ 

i 960 


O-bMt 1960 - 1950 / 
1960-191(0 


Literacy 

10-Ui year olds 
19U0 ndnas 1930 
Hales 


.hS7 


.387 


.51i9 


J(9& 


.039 


Fenales 


.358 


.297 


.568 


.1(06 


.075 


i 960 Bdniis 19i|0 
Hales 


-.li36 


-.Silt 


-.1(1(9 


-597 


-.077 


Females 


-.S5U 


-.U82 


-»$7k 


-.595 


-.112 


SiroUment 

6-li( yaar olds 
urban-roral, i 960 


-.230 


-.1(02 


-.287 


-.US 


.U87 


6-10 year olds 
males, 1930 


.631 


.1(07 


.55U 


.315 


.202 


6-lli year olds 
M + F, 1937 


.339 


.593 


.710 


.301 


.207 


6-lU year olds 
M + F, i 960 


.bOU 


<30 

• 


.1(89 


.087 


•162 
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urban-rural oontrasta aaaociatad uith backuardnasa. (2) Early enroUaant 
rates are quite etrcmgly correlated uith rqpld and aKtanalTe urban derelopaeot* 
(3) K»ire recent enrollments ahov a positlTe (but ueaker) association uith 
urbanization. The background in enrolLBent rates and ^eir distributions are 
mifirized in Table 1|2« 



TABUS 1|2 

DISTRIBUTIONS OF affiOLUfSIT RATES 
1930 TO I960 





P-D. 


Lowest 

Value 


2Hfa 

Feroantil* 


Madian 


7SHb 

Percentile 


Talno* 


Qirollnent of youth 














i 960 6-lU years old 
Males 


75 


37 


b6 


S9 


67 


77 


Females 


7U 


32 


bb 


$6 


6b 


76 


1930 6-10 years old 


Hales 


8U 


25 


38 


b5 


59 


73 


Females 


80 


2b 


3b 


bb 


59 


72 


1937 6-lii years old 


Males females 


96 


22 


3b 


52 


85 


99 


i 960 6-lb years old 


Males * females. 


85 


39 


S2 


69 


75 


8b 


Males * females" 


75 


35 


hS 


58 


66 


76 



^Ihen the Federal Diatrict has the highest Talne, the ralne of the next 
ranking state is listed. 



^EStiiiiated Talues are used to adjust for obvious error. BorollJMnts 
males plus females in I960 as they stand exceed rates for males and females 
separately. 



Generally, in both aarller and raeont Toars^ litara^jr of adulta aged 
ho* aanifeated closer correlations with school enroUnents than did indicators 
of middle and high levels of adult schooling (Tables U3 and UU)* This is true 
despite the decline in predictive value of literacy in the older generation* 

Ihe progressive weakening ip correlation of adult literacy with primary en- 
rollments of children is displayed in Table hk» In Iran associations between 
literacy and school enroUmant are substantially higher than in Mexico^ even 
the Mexico of 1937^ when correlations were in tom above I960* 

Sdiool Retention; Patterns 

Three indices are available to trace the movements of children tfarou^ 
the primary schools: continuation rates^ pass rates on emsinatlons^ and pro- 
portions of pi^ils over-age* The presentation begins with the most difficult to 
measure, continuation rates, which are subject to large error* In the first 
place, they suffer from all the defects of reported enrollment rates; the number 
enrolled at the beginning or end of the year may have only a loose relationship 
to the number attending regularly* Subsequent con^)ariaons are more sensitive 
to even minor errors in this respect when the data are used to estimate progress 
througb school* Also, idiile noxnally it takes a year to conplete a grads, those 
enrolled during a year include repeaters from, last year, those transferring from 
other schools, those who may have dropped out for a idiile and returned* Nor can 
continuation rates aloz» tell how many who passed the year-end examination were 
eligible to continue but did not* 

Continuation rates were confuted for each grade year up to sixth by 
taking entrants to a given grade as a ratio to entrants to the preceding grade 
in the prior year, for rural and urban areas for 19l|2 and i 960 * For example, 
the number entering fourth grade in i 960 were divided by the number entering 
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GQSRSUTIONS BEIWm BiROLUCOrT OF 70U1H AND ADULT 

LEVELS OF SGHOOLD» 



Adalt Levels of Sohooliog 


BoroUmt of 6«>3i( 
Tear Olds 


19£0 


i 960 



30+ years of age 



At least 1 year of schooling 


.638 


7+ years of school 


.570 


10+ years of school 


.565 


Fenales, 30+ years of age 




At least 1 year of schooling 


.576 


7+ years of school 


.U91 


10+ years of school 


.1*77 


195b 


1937 


Males 25 + years of age 




At least 1 year of schooling 


.735 


7+ years of school 


.659 


10+ years of school 


.619 


Females^ 25+ years of age 




At least 1 year of schooling 


.633 


7+ years of school 


.589 


10+ years of school 


.515 



250 



\ 



TABLE Mi 

OORRELATIONS BE1WE9I ENROLUCSIT OF lOUIfi ABD ADULT 
LITBIAGY or MEnCO AHD IRAlf^ 





E^urollasnt of 6-lIi 
Tear Olds 


i 960 


Mexico 


Literacy, i 960 




lO-t- years of age 




males ■*’ females 


•6k 


IjO'*' years of age, males 


.67 


\x0* years of age, females 






1937 


Literacy, 19b0 




10+ years of age 




males + females 


.7$ 


ljO+ years of age, males 


.73 


U0+ years of age, females 


.70 



Iran 





BoroUnent 10-lii 




Tear 


Olds 




M 


F 


Literacy, 1956 






10+ years of age 


.95 


•86 


Hales 


Females 


.86 


.92 


55-^ years of age, i^es 


.77 


.76 


25-3U years of age 




.83 


Males 


.91 


Females 


.8U 


.92 



^Source of Iran, Fattahipour^ op, clt,, Tablo 30, p. 1143* 
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third grade in 1959 * Conpatatione were aade also for eoroUjMits at the end 
of the year relative to enroHaente at its beginning^ bat nangr of the data 
using end-of-year figures were inadequate* (Correlations between the alterna- 
tive sets of continuation rates were high nevertheless*)^ the discussion 
emphasis will be printarily on the ratio of fourth/third grade enroUnents^ 
which is particularly interesting in its oim right and is also a good proagr 
for most of the other rates (idiieh were oodtted in most of the jqppandiz tables 
as well)* The completion of at least three years of school might be considered 
a requisite for sustained literacy* Tabulations were made for primary sdiools 
in rural areas offering at least three years of schooling* Transition from 
third to fourth grade was obviously a point at idiidi dropouts were large* 
("Incomplete schools" was defined as schools with less than four grades*) 

The fourth/third continuation rates in rural areas in i960 varied iron 
2 k to 81 per cent with a median of U7; for urban areas the range was 76 to 98 
per cent with a median of 89 per cent* In 19 k 3 $ the range for rural sectors of 
the states had been lT«a II4 to 72 per cent and for urban areas 93 to 9 k per 
cent> with respective medians of 36 and 71 per cent* These^ with ratios 

and distributions at other grade levels^ are sunmarised in Table 1 | 9 * 

Factor 9 of Matrix B (Table 38 ) gave more weight than any other to 
continuation rates* The highest loading on that factor is -* 826 ^ for (dianges 
between I9U0 and i960 in proportions of fenales occupationally active; along 
with this are negative loadings on economically active females in i960 (-*9l2) 
on fourth/third continuation rates in rural areas in 19U2 (-*U98)^ and on 
fifth/first oontinuatioa rates in urban sectors for I9U2 and I960* 

The correlations ran at or above *890 with two exceptions: sixth/ 
fifth grade rural schools in 19U2 (*6I;8) and fifth/fourth grade urban schools 
i960 (* 87 U)* One of the appendix tables gives a full set of intercorrelations* 
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TABUS k$ 

DISTRIBUTIONS OF RURAL AND URBAN GQNTINDATION 
RATES, i 960 AND 19l|2 





2A 


3/2 


h/y 


i 960 rural 


Hl^ 


61 


95 


81 


75 th 


56 


81 


57 


Msdlan 


50 


63 


U7 


2Sth 


U8 


51 


35 


low 


ko 


35 


2U 


i 960 urban 


hie^ 


88 


102 


98 


75bh 


79 


99 


93 


Median 


72 


95 


89 


25 th 


6U 


89 


8U 


Low 


I 16 


77 


76 


19hZ rural 


Hi^ 


h9 


81i 


72 


79 th 


kh 


62 


I 49 


Median 


38 


ii9 


36 


25 th 


3h 


hx 


28 


Low 


23 


22 


2h 


I 9 U 2 urban 


High 


83 


9li 


9h 


79 th 


65 


86 


79 


Medlitti 


56 


76 


71 


25 th 


U8 


69 


65 


Low 


36 


56 


53 



5A 6/5 5A 



78 

59 

50 

39 

16 



95 

85 

89 

93 

6h 



37 

2U 

17 

12 

0 



95 

81 

7h 

66 

36 



101 

92 

90 

85 

75 



107 

67 

k2 

27 

0 



26.7 

8.5 

5.5 

1.9 

.8 



5U.6 

U7.U 

ia.9 

32.9 

17.9 



6 . 

2 . 



.3U 



89 


106 


li9.5 


77 


9U 


26.U 


70 


80 


18.5 


66 


71 


IU.0 


39 


hi 


9.6 
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^ The correUtion bet«Mn 19J4O and i960 proportloiie of inoo^>Iete eehoole 
(only three gredee) in rurml erees via fairlor high (.dlS), but uxban sjEteaa 
shifted their relative positions in this respect verj substantiaUy (an Inter- 
tengwral correlation of only .170, Table 1*6). The highest of the lnter-t€Bg)aral 
correlations relating to schooling of youth were for total enroUiBSQts and for 
urban pass rates at Grade 2. (Pass rates are the nuaiber passing the year«ead 
examination compared to those present at the time of the examination.) 

TABLB 1*6 

CORRELATIONS BETWEEN 19i*0 iND i960 EBCCATION- 
OF-IDUTH VARIABLES 



tooUment 6-11* year (M+F) 
Continuation li/3 urban 
Continuation l*/3 rural 
Schools inconplete urban 
Schools inc(ng>lete rural 
Pass 2/present urban 
Pass 2/present rural 



.719 

,310 

h96 

170 

618 

726 



Factor 1* of Natriz B (Tabls 38) had its heaviest loadings (all negative) 
for second grade pass rates (both rural and urban in both 191*2 and i960). It 
had moderately hi|^i positive loadings for traditional culture traits, negative 
loadings on farm meohanizaUQn and hired tern labor and for facilitieo such as 
water supply , dearly describing a backward setting. Pass rates had higher 
correlations with other traits in 191*2 than i960 (Tables 1*7 and 1*8). In 19/*2, 

rural pass rates showed stronger associations with enroUmant and with urban 
continuation rates than in i960. 

Age-grade relationships proved to be the most interesting of the 
measures in degree of association with non-education traits indicating develop- 
ment (or retardation). The associations with other education variables also 
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TABLE U7 



IMTBIOORREIATIQNS BETUEOT SGHOOLINQ OF (EUJBJK AND MIDDLE 
LEVELS OF SGHOOLIMO OF ADULTS 1930 TO 19^0 





Qirol 

6-3J; 

1937 


literacy 10-lJt 
191*0 


Adults 
7+ Ire of 
195 


30+ 

School 


T 


M 


F 


M 


F 


Variable Nuniber 


26$ 


157 


158 


236 


237 



265 

157 

158 


a>rol 6-11* T 1937 

Ut. M 10-U* 191*0 .775 

Ut. F 10-11* 19l*0 .787 


• • • • 

.979 


• • • • 




J 0 


Adult levels of schooling. 1950 










236 

237 


Age 25+ 

7+ years M ,659 

7* Years F .589 


• • 

CO CD 


.89U 

•860 


###• 

.938 





Continuation rate 8 «»*pritr 7 achoolj 19U2 



293 


B 5/3 H 


.1*13 


.1*77 


.1*37 


.1*02 


.353 


331 


B 5A B 


.293 


.359 


.339 


.299 


.31*6 


330 


B 5A « 


.1*71* 


.657 


.639 


.636 


.633 


390 


Sch inconqp* R 


-.237 


-.302 


-.291 


-.21*9 


-.291 


389 


Sch inoouQ)* U 


-.113 


-.201 


-.203 


-.070 


-.075 


369 


Pass 2/^es R 19U2 


,587 


.1*95 


.588 


.1*99 


.599 


368 


Pass 2^res U 19l|2 


.31*7 


.389 


.1*68 


.1*97 


.600 


367 


1930 

Sroi 6-10 H 


.596 


.762 


.700 


.651* 


.51*2 


155 


Literacy ID-IU M 


.703 


.938 


.897 


.800 


.733 


156 


Literacy 10-lU F 


.702 


.929 


.923 


.865 


.823 
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TABUS ItT—Coatiamd 



Oont* 

l*/3 


Rates^^U2 


Sohools 

IhcQinplete 


Pass Rates 
19lt2 


Affol 

6>10 


Ut 10-lb 


R 


R 


u 


R 


u 


R 


u 


N 


M 


293 


331 


330 


390 


389 


369 


368 


267 


155 



• • • • 

.61iO 

.633 

-.783 

-.513 


• • • • 
1 1 


• • • • 

-•500 

-.102 


• • • • 

.632 


• ••# 










.219 

.169 


.i»5o 

.316 


.klk 

.hl9 


-.328 

-.3a» 


-.272 

-.275 


• • •• 

.836 








.b28 

.517 

.U89 


.262 

.339 

.libit 


•3U5 

.5U8 

.569 


-.276 

-.332 

-.1^03 


-.032 
-.128 
-.220 . 


.lb9 

.3b7 

.5b5 


.07b 

.257 

.b3b 


.912 

•7U1* 


• ••• 

.895 
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TMT mnnBRETATTOH S BETUm SCHOOUIR} OF (mURBI AND HIDDI£ 
LEVELS OF SCBOOUmS OF ADDLIS, I960 



I 

» 

J 

t 

i 







Eirol 

6-lU 


Lit. 10-11* 


Adult Levels of Schooling 
Age 30+ 






T 


M 


F 


No School 


7+ Tears 












M 


F 


M 


F 




Variable Number 


266 


159 


160 


228 


229 


238 


239 


266 

159 

160 


Enrol 6-lit T 
Ut. H 10-Ut i960 
Lit. F 10-Ui i960 


• • • # 

.725 

.719 


• • •# 

.98b 


• • • • 










Adult levals of schooling 














228 

229 

238 

239 
21(2 
21i3 


Age 30+ 

No school M 
No school F 
7+ years M 
7+ years f 
30^ years M 
30+ years F 


—.638 

-.576 

.570 

J*91 

.565 

.1*77 


-.91*1* 

-.931 

.796 

.796 

.767 

.771 


-.937 

-.959 

.791 

.813 

.761 

.777 


• • •• 

.928 

-.853 

-.81*0 

-.819 

-.806 


-.828 

-.859 

-.803 

-.822 


• ••# 

.953 

.991 

.931* 


.935 

.985 


Continuation rates— primary school 












30U 

333 

332 

395 


Cent. B 5/3 R 1959- 

1960 .250 
Cent B 5A R 1959 .363 
Cont B 5A D 1959 .1*63 
Seh Incoiq). T -.257 


.302 

.613 

.522 

-.631* 


.237 

.603 

.506 

-.621* 


-.239 

-.61*6 

-.508 

.610 


-.131* 

-.557 

-.397 

.61*6 


.072 

.1*93 

.506 

-.515 


.06U 

.5Uo 

.U70 

-.571 


377 

376 


Pass 2/pres R 
Pass 2/pres U 


.006 

.099 


.299 

.361 


.372 

.376 

\ - 


-.31*3 

-.338 


-.1*37 

-.UOl 


.268 

.369 


.108 

.UU3 


Age-grade progress 

3U8 Age 10^ Gr 1 ME 
3U7 Age 30, Gr 1 MU 
360 Age 30, Gr 1 FR 
359 Age 30, Gr 1 FU 


-•67U 

-.586 

-.717 

-.689 


-.761 

-.756 

-.903 

-.773 


-.798 

-.779 

-.911 

-.802 


.796 

.721 

.868 

.71*0 


.698 

.731* 

.832 

.71*3 


-.631* 

-.69b 

-.699 

-.700 


-.65U 

-.733 

-.718 

-.69U 
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TABUS [48— Coatiagad 





Continnatlon Batea 
ii/3 5A 


Ag^ 10, Grade 1 


10 + x< 


MT8 


R 


R 


u 


School 

Inc* 


Pass 2 / 
?rea 


Males 


Fenales 


M 


F 


R 


u 


R 


U 


2l«2 


2li3 


jolt 


333 


332 


395 


377 376 


3li8 


3U7 


y6o 


359 



.932 . 



.070 


.071 


• • • • 




•U82 


.533 


.655 


• •• • 


.1|77 


•khh 


.1^ 


.593 


-.519 


-.561 


-,623 


-.777 


.281 


.U23 


-.221 


.315 


.U0I4 


.ii8U 


-.025 


.328 



-.605 


-.617 


-.329 


-.6U8 


-.676 


-.699 


-.25!t 


-.537 


•9669 


-.68lt 


-.36li 


-.618 


-.667 


-.627 


-.19U 


-.li2U 



-.316 






.021 

.293 


-.290 

-.279 


• ••• 

mT2D •••• 



-.593 


.1488 


-.319 


-.215 


-.701 


.U35 


-.378 


-.5U3 


-.666 




-.285 


-.2W 


-.635 


.370 


-.230 


-.368 



•TOii •••• 

.867 .75U .... 

.696 .906 .827 .... 



2S8 

ware neatly patterned* A hi^ prcqportion of etodente idio are over-age fat 
their grade aeaeuree retardation* Soae of the aeeoelatlone are ahow, tgr 

i 

1 

nay of lUnetratlonf in the factor elnetere (Matrix Factor 1 in Ttble 38 
and Matrix Factor in Table 3)* In both of these factors there vere hig^ 
positive loadings on enrollnents and literacy of youth with negative loadings 
on slow passage through school (age 10 in Grade 1)* The first eatrix ahoMed 
hl^ loadings on niddle levels of schooling of adults and the latter on pro- 
portions of econoaieaUy active whilj-coUar^ clerical^ and professional occu- 
pations* Table U9 sunsrises soee of the reXationsbips betwaen age grade 
progress and lead or lag variables* One asasure of the isolation of areas 
characterized hy retardation is the hi^ negative correlations with radios, 
and, on the level of interpersonal coMunications, the low literacy of adult 
females* Slow progress through school was laost pronounced for urban fenales 
where incomes fTon manufacturing were low* 

In cowbination with continuation and pass rates, these variables for 
age-grade progress nay reflect late entry tc school and hl^ absenteeism, with 
associated failure in examination, repeating and dropout* But the pattms 
are not alwaje so obvious* in area mi^t have low continuation rates, many 

I 

I overage pi^ile, and low pass rates: obvlonsly a backward area* But one nay 

find a hi^ continuation rate along with high proportions over age and low 
pass rates— whiet mi^t be interporeted as svidence of a ***gg*"g area in idiiidi 
nevertheless there is a rising deteraination to ke^ children in school (e*g*, 

j Oaxaca, Queirero, Msxloo)* Or there may be a low eontinoation rate with meny 

1 

I 

I overage piq>ile but a hi^ pass rate, meaTiIng that there are many dropcnte even 

thou^ relatively large pnporticne of those who take the examination pass and 
a large proportion of each grade are repeaters or late starters (Mldioacan, 
Guanajuato)* A hl^ continuation rate, "nomal" age-grade patterns, and a 

I 
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ASSOCIATIONS BETWEEN AGE-CKADE PATMmS AND SEI£CTES 
INDICATQitS OF IJSAD AND LAG IN MODERNIZATION 



Age Grade Patterns^ 1^63 





Retardation 
Grade 1^ Age KH 


Frogroee 

Age lOj Grade 3*** 


tbrban 


Rural 


Urban 


Rural 


M 


F 


M 


F 


M 


F 


M 


F 


Lit. UO-U 9 FD 


-.677 


-.TOU 


• ••# 


• ••• 


• ••• 






• ••# 


Lit. I|0-2i9 ER 


• ••• 




-.651 


-.77b 


• •• • 




• • •# 


#•## 


Clerical/BcAct 


-•6$8 


-.7Jd 


-.6U 


-.70b 


• ••• 


• ••# 


• ••# 


• ••# 


Ag/EcAct M 


.60$ 


.606 


.652 


.692 


-.510 


-.575 


-.$71 


-.bb9 


Farm laech* 1950 


-.698 


-.725 


-.529 


-.663 


• • • • 


• ••• 


• ••• 


• • • •• 


Ag inc* over $$00 


-.6$$ 


-.68b 


1 

« 

vn 


-.630 


# • • • 


• ••• 


• • • • 


• • ## 


Mtg inc. over $$00 


-.6$9 


-.7b8 


-.650 


-.65b 


• • • • 


• • • • 


• ••• 


• • •• 




.731 


.7b7 


.780 


.77b 


• ••• 


• ••• 


• • •• 


• ••• 


Barefoot M 


.$09 


.530 


.li5$ 


.5b6 


-.32b 


-.360 


-.327 


-.2$6 


Radio 


-. 70 U 


-.671 


-.713 


-.709 


• ••• 


• ••• 


• • •• 


• • •# 
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high pass rmta dascxlba s sjrstsBi in shioh stodsnts progress btesdllj tsldjag 
ono year per gride* 

An interesting aixtare of traits was picked jxp bgr Factor 3 of 
Hatrix C, napped in Figure 28* This factor ml^t be described as rural 
progress in schooling* Here there ma a negative loading of ->«738 on the 
nunber of incong)lete rural schools in X9U2 and on urbanHTural differences in 
continuation rates in 1960^ together with positive loadings on rural centina- 
ation rates in i960 and age-grade progress in rural schools* The geographic 
patteni is Tery unlike any previous Mq;>* It is particularly interesting be- 
canse soon elnsive traits of the zural environeonts of the M gfr scoring states 
secna to be involved^ traits tint are not revealed by all-state variables or by 
the nain agricultural variables* 

Coning back to the broader socio-econonic contest^ a pattern that smnsd 
educational and econoaio traits associated with lead positions in developsnat 
very neatly nas Fbetor 1 of Matrix C, napped above in Figure 27* This factor 
related hi^ literacy attainnonts of youth with hi^ levels of s(dio(ding of 
adults* A conparison of the noire generalised over-sU spatial pattern of 
Figure 27 with areas of rural progress in schooling of youth (delineated in 
Figure 28) poses further questions concerning the constraints iq>oQ 
of schooling and the attributes of the population tiat nay distinguish areas 
idiere acceptance of schooling is manifest* Can we identify with any more pre- 
cision the charaeteristics that raise or lower propensities to attend school 
or to continue throng the primal^ years? Chapter ¥I attenpts to explore this 
question by the use of multiple regression analysis taking enrollment rates as 
the dependent variables* 
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Fig* 28*— 4latrix Factor 3* 



Variablo 

liiudber 

296 

331 

390 ' 



Cont B I 1/3 UrbaDHTural I9l|2 
Cont B ^/l Sural 19U2 
School# IheoiiiplBte rural 19li2 



Factor loadlogs 
(1«800 and Abore) 

-.U5l 

•U80 

-.738 



A short-cut estinate of the rank of the Federal District for 
these variables is 8 (from a high of 1 to 32). 



CHAPTER VI 



DETTER-MINANTS OF THE DIFFUSION OF PEHIARY SCHOOLING 

In the preceding discussion of the relationships of adults levels of 
education to the schooling of youth, a sin^)lified framework was introduced to 
clarify the diffusion process, This model will be expanded to e x p l ai n the geo- 
graphic distribution of primary enrollment (and retention) rates as a function 
of (a) the spatial structures of communication networks, and (b) indicators of 
differences in economic alternatives and attitudes that influence decisions 
about schooling# 

'ihe theoretical framework integrates certain diffusion theories of human 
geographers with economic decision theory. Scholars working with central-place 
theory have developed a technique for measuring the influence of one population 
aggregate upon another as a function of size and distance# It has been assumed 
that the larger the population of place B, the more influence it will have on a 
population in place A, but the greater the distance fl*om B to A the less is B's 
effect upon A# To obtain the "population potential" of A we would add to the 
population of A the population of all other places, Bj^, B2,B^, each divided by 
its distance from A# Fattahipour tested this concept of population potential 
in his study of the diffusion of education in Iran but found it inadequate; 
both the central and intermediate cities remained self-contained with little 
sj^illover of educational stimulation to the hinterlands#^ 

^Fattahipour, op# cit## pp# 289-91> i^pendix B* 

263 



26k 



The Httgerstrand models with its ‘‘information fields** and"resistances‘* 
to diffusion, is quite different# For Sweden, he found a remarkable stability 
in geographic patterns for diffusion of many innovations (including schooling) 
over a century and a half. He identified established centers fl*om which inno- 
vations spread, and these centers appeared to form a status order; ideas from 
the centers were more 15kely to be accepted# What he calls private information 
fields are person-to-person communication networks, and he demonstrated that the 
most effective flow of information followed such “tellings.** As indexes of these 
interpersonal linkages he used tel^hone usage and migration routes# Mass media 
appeared to promote new ideas only when supported by person-to-person communi- 
cation# 

Bit people do not always accept new ideas upon first hearing of them# 
Reactions depend upon the economic and cultural setting and upon how readily a 
particular innovation fits into that setting— hence the concept of “resistance,** 
as the degree of ease with which particular new ideas are accepted for any given 
intensity of “tellings#** Some new ideas may be adopted almost immediately, some 
only after repeated tellings, some not even then. 

Using Hagerstrand*s general model as a guide, this chapter treats en- 
rollment of 6-lli year olds as the innovation being diffused within the states of 
MerLco# Spatial variation in enrollment will be treated first as a function of 
infornation fields, approximated by patterns of coraniunication from urban to 
rural areas and across regions of the country. These variations are then ex- 
amined from the resistance side, in a crude decision model that analyzes how the 
economic and cultural setting affects behavior with any given information flow# 

In many instances, direct measures of information fields and decision factors 
cannot be obtained and indirect indexes must be used# 
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The spatial distribution of educational attainments of adults as dis- 
cussed in the preceding cheater could be Interpreted primarily as an independent 
indicator of ^intensity of tellings'^ with respect to events and ideas beyond the 
local scene and on the frontiers of change. This is in contrast to enrollment 
rates of c hildr en^ the innovation or dependent behavior variable. It is assumed 
that educated adults have more contacts with new ideas and that a locality with 
a large proportion of educated adults would have more interchange of information 
relevant to decisions about schooling. 

But the level of adult education can be considered from the resistance 
side, also, making people more eager (or more opposed) to keeping their children 
in school for both economic and non-economic reasons. The more educated the 
adults, tha greater the presumption that aspirations for education of children 
will be hi^, whether as foundation for a career or singly viewing education as 
a value in itself. 

The Geographic Patterns of Primary- 
School lEnroUwent 

Though access to schools in Mexico has broadened over the past generation 
or more, wide variation in their use and in their effectiveness persists; some 
states remain traditional while others have most of the earmarks of modernity. 

It is in the north generally and in particular parts of the central plateau 
(mainly in the capital district) that progress has been most marked. The Federal 
District is one of the most modernized urban areas in the world. By most measures, 
the three states facing south on the Pacific are the most retarded: Guerrero, 
Oaxaoa, and Chiapas. The northern states are better off than most on the central 



plateau, the latter di^laying extremely diverse levels of development within a 
densely populated region. But there are marked variations within regions and 
even within states. 
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Three maps (Figures 29 through 31) show state rankings on enroUnents 
of 6-lU year old ohllcirea over-all and in urban and rural areas* These reflect 
the oonqplex diversities of development among the ports of Mexico* The over-all 
enroilaent rate (Figure 29) provides a good general image of regional develop- 
ment^ both cultural and economic* The marked disparity between north aid souths 
the coa^lex variations in the central area, and the lack of clear associations 
between urban and rural rankings suggest that the gradients In^lied In con- 
ventional population-potential models would not provide an adequate explaxiatlon 
for the observed pattern* 

Many factors that could be presumed to underlie these geogriqphlc patterns 
have been examined in the preceding chapters* A few that are put together in 
Table 50 bring out a looseness of rural-^ban relationships that is suggested in 
most of the findings* The literacy of urban males aged U0-U9 has a modest posi- 
tive relationship with the enrollment of urban 6-lii year olds (*385) and a nega- 
tive relationship to the enqpleyment of children aged 8-11 (-*3l5)* With rural 
males the pattern is similar, but the correlations are somewhat higher (*li90 with 
literacy of rural males in their forties and -*5?1 for employment of young boys)* 
There is a stronger negative relation^p between literacy of older men and em- 
plqynent of children in the rural than in the urban areas (-.777 sxid -*5l2), but 
the urban-rural cross-correlations on enrollment rates are negligible* Many of 
the coefficients in the first column of Table 50 tend to be higher than corre- 
sponding coefficients in the second and third columns because the variables in- 
volved are in part predicting degrees of urbanization or rurallty (and hence the 
wei^ts of rural and urban enroUmant rates in the total) but do not differentiate 
efficiently among urban or among rural populations taken separately* However, the 
one variable that is best associaM with all others in this table is the rate 
of employment of 8-11 year olds* 



I960. 



Fig. 29.— Enrollment rates of 6-l;i year olds^ males plus females. 
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Fig. 30.— Urban enroUtaant rates of 6-lU year olds, I960. 
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Fig, 31,-- Rural enrollment rates of 6-lU ysar olds, I960, 
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lABLS 50 

ILLUSTRATIVE CORRELATIONS OF aBOUl^T RATES AND OF 

CHnX) lUPIOUCaiT with seuscted variables, 

i960 





Ihrollment Rates, 


Age 6-lJb 


£ki^)loyinent 
of Hales 




Total 


Urban 


Rural 


Age 8-U 


EnroUnent rates; rural 


.5U3 


-#085 


• • • • 


-.571 


En^loynent of males age 3-11 


-.709 


-.315 


-.571 


• • •• 


Percentages literate: 


Urban males, k0^h9 


.303 


.385 


-.055 


-.512 


Rural mades, U0-U9 


.$65 


.105 


.U90 


-.777 


All males 10-lU 


.72$ 


• ••• 


• •• # 


-.790 


All females 10-lU 


.719 


• ••• 


• ••• 


-.8UL 


Proportion of males en;>l07ed in 


¥nite collar jobs, M 


.568 


.125 


.269 


-.6U8 


Clerical jobs, T 


.607 


.2ia 


.252 


-.680 


Agriculture 


-.569 


-.129 


-.338 


.679 


Proportion .'>f females 12+ 


economically active 


.213 


.228 


.175 


-.169 


Proportion of males barefoot -«l56 

Incomes (per cent over ^00 pesos) 


.OOU 


.112 


.1)80 


Manufacturing 


.579 


.Uolt 


.278 


-.727 


Agriculture 


.1|93 


.316 


.176 


-.61)1) 


Urbanization, i960 


Proportions 2,500+ 


• • # • 


• • • • 


0 0 00 


-.5U1 


Proportions p0,000+ 


.087 


-.132 


.009 


-.511 


Urban 1960/1930 


.385 


-.155 


.1)23 


-.381 


Proportions of in-migrants 


• • • • 


-.016 


.U17 


-.51)2 


Radio 


.526 


.157 


.257 


-.681) 


Movies 


.U75 


.100 


.215 


-.510 
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In this zero-order correlation matrix, traditionalism (or poverty) as 
indicated going barefoot, has little connection with either urban or rural en- 
rollments (,001; and .U2 respectively)* Tet there are negative correlations 
between going barefoot and adult literacy, which is correlated with enroUments* 
Proportions of males barefoot is related inversely to the literacy of older urban 
males (-*656) and of older rural males (-#U92)« This prepares one for the re- 
ordering of some of these relationships that will emerge idien some nniltiple re- 
gressions and partial correlaticms are explored later in this cdiapter* Indigenous 
coinponeiits of local cniltures are not the drag on diffusion of primary schooling 
that might have been expected a priori* 



Two diagrams (Figures 32 and 33) were drawn to represent the "infor- 
mation'' and the "resistance" sets of factors respectively* (The actual variables 
available for analysis are in the rounded boxes and the concepts or h;j^othetical 
variables in the square boxes*) The objective is to explain ttiroUment of 
children in school, and the network of relationships displayed reflects the 
causal hypotheses derived from combining the HUgerstrand and human-investoent 
models* Although overall enrollment rates by states are given first, it is the 
distinctive characteristics of the rural as against the urban influences and be- 
havior that are especially interesting. 

Beginning with Figure 32, which is an elaboration of the diagram pre- 
sented in Chapter V, information can flow within either urban or rural areas 
and between them* (Hie intra-rural tellings were not put in the diagram*) The 
straight arrows indicate positive influence on diffusion of knowledge about the 
effects of education and tellings that presumably convey attitudes favorable 
toward eiucation* The arrows that turn back on themselves indicate presumptively 
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Fig* 32*-<-Informati3n and communication channels* 
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Fig, 33#— Decision model. 
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( Proportions 
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negative effects* When an element in the chart has a traditionalist inflnence^ 
arrows f^roni it to "Knowledge of effects of education and/or attitudes toward 
education" turn bade or reverse themselves* Here are factors that pre sum ably 
impede or delay the spread of information and the orientation to education iq>on 
idiich die decisions to enroll and continue in school are based* (Hereafter sudi 
arrows will be referred to as "reversing arrows*" 

One would, eiqpect Innovations to diffuse first within and among urban 
places j with weaker influence iq>on the surrounding hinterlands (except as thqr 
may be specifically related to agricultural practices)* Also^ areas with hi^ 
rates of innaigratlon {u^sunably offer greater opportunities display more 
economic modernization; higher enrollment rates nd^t be ejqpected there* These 
assuii^tions are generally upheld in the zero-order correXations* However^ mare 
refined analysis points to distinctive urban types* In 1960^ there was no re- 
lationship (a correlatian of -*0l6) bet ween urban enrollments ard net in- 
miration* Furthermore ^ controlling for other key variables^ urban enroUments 
for children aged 6-lU years were depressed by large inniiigratioti rates; these 
findings will be presented later* For the moment it is sufficient to note thin 
fact^ which is one of tiio justifications for the reversing arrow in Figure 32* 
Evidently^ newly arrived migrants bring their traditional rural culture with 
thaiij tend to live in self-contained nei^borhoods^ and only slowly acc^t the 
e:7phasis on schooling* 

Factor ^ of Matrix D (Table 38) would give hig h scores in a setting 
in which rural progress in schooling was marked but urban rates lagged despite 
the fact 'tiiat idiatever urbanization of the population had occurred had come 
relatively early* Urban enrollments are low in 1^60 (a factor loading of -*873) 
gaps between rural and urban areas in enrollments are mini mai (a inading of 
-*860)^ ana the factor loading for urbanization (1960-1950)/(1960-19U0) was 
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*«U8U* It is intsrsstiiig ttast In ovsraJLl ssro >ordsr eoirreln'biciis for 1960^ ths 
data in TatOs U9 of Ghs^ter ? indicate that high proportians of overage urban 
ffl aTft and feosuLe piq>ils to occur more often in states that were pre- 

pondorantlj agricultural^ with ccorrelatlons of 060$ and «6o6; these are closei' 
t^fln urigfrt . be expected to the analagous correlations of #652 and *692 respective- 
ly for over-age rural boys sod girls* Yet the negative correlations beteeen 
proportions of males in agriculture and eit h e r rural or urbaa enrollments were 
low (-•338 and -#129 respectively). It is evident that lata entry and retardation 
due to absenteeism differentiate among the sub-populations of Heodco today in ways 
that are not picked tq|> in the data on enroUment rates# A delayed relaying of 
information and attitudes is bringing some of these groups into the schools# 
where resistances to repeated schooling-oriented tellings are belatedly# and - 
still only partially# overcome# 

The nature of recent influ^n*^ by progressive urbanization iqpon schoc^ 
progress in rural areas is evidenced in a nvuiber of ways. Tons (a) there is a 
moderate positive association between development of cities (proportion urban 
1960/1930) and i960 rural enrollment rates (shown in TaO^Ie 50). Also (b)# there 
are stronger ne^tive associations of urban growth with rural t han with urban 
proportions of pi:pil8 over-age and yet sli^tly hi^ier associations of urbani- 
zation with urban than with rural continuation rates# W.th reference to (b) 
the correlations of urban growth with i960 proportions in Grade 1 idio were ID 
years old or more were only -#195 and -#360 for urban# but -#368 and -#l|i^ for 
rural boys and girls# On the other haad# correlations of 1963 urban and rural 

t 

fourth/third continuation rates (taking both sexes together) with urban growth 
were .571 and .I|36. Exairinatian of the spatial patterns taken b7 these and 
associated relationships provides clear evidence that the extent and effective- 
ness of urban-to-rural tellings differs substantially from one part of Mexico 
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to another^ however* Also^ some of the diffusion of tellings and adoptions 
take place primarily within an agricultural context* This has been quite evident 
idiere extension of irri^tion and fam mechanization has been accoa|>anied by a 
reduction in the differences between rural and urban enroUjuent rates -«4 pattern 
indicated for states with hi^ scores on Factor 5 of Matrix 0^ discussed above* 
The preceding conments on ip60 relationships were focused primarily 
uiq)on either rural or urban performance^ rather than the averages that combine 
urban and rural populations* Itofortunately^ the earlier data allow conparLaons 
for entire state populations only* Some correlations that be conpared with 
those in the first column of Table ^0 are presented in Table 51* As ex- 
pected in the li^t of evidence presented in Chiq>ters IV and Y, the earlier 
associations of both enrollment and child literapy with proportions of the popu* 
lation urban were much higher than those of I960* The mass-iaedla indicator, at* 
tendance at movies, was also substantially higher in the period 1930 to 19li0 
than more recently; although the association was still in evidence in I960, it 
was weak* Proportions of households owning radios (not avail^le for the o«rl-igy 
years) was the better predictor of enrollments in I960* 

Determinants of *Ttes^ stance" to Diffusion of 
^clioolingV ihe ^i^el 

Considerations that influence people in deciding whether to send their 
children to school-positive and negati.ve components of resistance-^iave been 
anticipated In previous pages* However, there has been no atteng>t to lay out 
systematically a model of the factors that deteniine given ^^> 1111111111 *^ o n how 
readily innovative behavior will be adopted or imitated* 

A human-investment decision model that can be used to study what 




HIgerstrand calls "resistancies" is portrayed in Tlgure 33* Bhrollnent rate 
is the dependent variable: it is an investment indicator and measures diffusim 
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of the innovation^ going to school*^ (Again rectangles are eonc^ts and rounded 
boxes represent indepradant variables observed* } The two attached rectangles to 
the left refer to costs of schooling: costs in the earnings that are foregone 

with attendance at school and direct outlays* The far-ri^t rectangle represents 
visible economic returns to schooling^ such as the in gro v e m ent in job opportuni- 
ties and earnings associated with acquiring an education* The rectangle at the 
bottoii represents attitudes and values as these affect behavior^ including 
preferences relating to schooling as a consuoer value^ along with "tastes for 
leisure^" and strength of preferences relating to more narrowly defined expected 
econoraic costs and returns* A fourth rectangle ^ecifies constraints on ability 
to pay: the total resources on which the individual (or family or local oomnuni- 
ty) nay draw in deciding tdiat resources to put into education* A fifth rectangle 
might have been included to represent information^ which was at the center of the 
first diagram* However^ it is mere appr o priate to think of the information field 
as in another dimension^ throng idiich perceptions of the parameters relevant to 
the enrollment decisions are carried^ screened out^ or magnified* Intensities^ 
directions^ and contents of information are in ticm altered feed-back fjrom 
behavior and experience* 

The ind^ndent variables include two that were in the previous 
information-field diagram (Figure 32): education of adults and proportions of 
adults going barefoot. In Figure 33« these are both shown as proxies for the 
concept-box of attitudes and values* The barefoot variable doid)les also as an 
indicator of ability to pay* This illustrates the fact that empirical measure- 
ments of societal characteristics using geogrcphic units of observation are 



^Instead the dependent variable could be 
persistence in school beyond the third year* 



some other indicator^ such as 
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j aljnost Inherently multiple in meaning* As a careful exanination of Figure 33 

i 

i 

shotrSf there are multiple elements in the interpretation of most of iJie other 
variables as well. 

Despite this use of key variables as stand-ins for several things^ 
direct cost of schooling was not r^resented any variable. For elementary 
school such costs are small| moreover^ available data do not allow on** to identic 
or infer inter-area differ^ces in such costs very dependably. Interpreting th e 
model In teims of individual decision-inaking^ availability of schools mi^t have 
inserted in the direct— cost rectangle. Thia would point up the fact that 
\Aiere local facilities are missing or are too few for the applicants, there will 
be sliarp and large shifts in direct costs to those individuals or families that 
seek schooling despite fai l u r e in crowding through the narrow eniary gates. How- 
ever, this special case is already covered conceptually by the more general 
concept of direct cost. If a community or aggregative view of deoisions is taken, 
vriiich is the statistical implication of using data for geogre^hic areas as a 
whole, availability of school places is no longer an indicator of costs* Local 
availabill'fy is itself a function of local pressures for schooling, and a satis- 
factory measure of it would be very closely correlated with enroUments by defi- 
nition* A related but different empirical variable is ''proportion of elementary 
schools lacldjig the full range of six grades." This variable was not used in 
the multiple regressions, however. For that purpose it would have c]^uite 
ambiguous meanings, since it may be as much an indicator of pace of eoepansion 
as of limited availability, and it is highly sensitive to short-run idlosyucratic 
influences. 

Far more important on the cost side are c^portunities for en^)loiyiBent of 
children and the costs in foregone income “tiiat such opportunities produce. Hiou^i 
children legally are not to be employed, c h i l d employa^t is widespread enough for 

i 

j 

o 

ERIC 



the censT2S to tabulate the 8-11 year olds separately in data on the econooiically 
active population. 

The zero-order relationships selected for sunmaiy presentation in Tables 
50 and 5l are, of course, reflectors of both information-field and resistance 
aspects of the diffusion of schooling, which are intercorrelated in state-by- 
state observatir^is. However, in directing attention to the resistance aspects 
of the model, special interest is focused upon variables that may serve as indi- 
cators of area differentials in visible returns to schooling, ability to pay for 
it, and the costs of its acquisition. Especially interesting in this connection 
are the income and white-collar indicators and those relating to employment of 
young children. The strength of this last variable in aU the i960 zero-order 

relationships, with the partial exception of urban enrollment rates, has already 
been noted. 

The occupation variables (proportions in white-collar jobs and in agri- 
culture) generally came through stronger for the earlier years than for i960 on 
the all-state enrollment and child-literacy rates, and Ibhe i960 all-state pre- 
dictions were in turn very much better than those for urban or rural rates 
separately. In fact occupation structures in themselves told almost nothing 
about 19U0 urban enrollments, thou^ occupation variables came throu^ as well 
on urban as on rural continuation rates (both around .Ii50) and retardation rates 
(both around .650). Income in agriculture as well as in manufacturing displays 
a modest association with i960 urban enrollments j but in the rural settings the 
only "economic** indicator that shows a hi^ zero-order relationship is on the 
cost rather than the visible-benefits side; this is the negative correlation 
(-.571) for child aoqployment, which will be discussed again later. 
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The Multiple Regressions 

^e interplay ajoong the various traits measured in this study as eoqpla- 
nations of patterns in diffusion of schooling is conplex* Detailed intensive 
study of numerous zero-order correlations together with identification of abso- 
lute values and their shifts throu^ time can provide an inqportant part of the 
picbire, but such detail is not easily summarized^ and some single correlations 
are misleading* Relationships among the variables has been further elucidated 
by the use of con5>onents analysis, which identifies clusters of traits that have 
in^ortant elements in common* However, the main concern of the present chapter 
is with the determination of particular d^endent variables— in this instance 
primarily school enrollment rates— hy means of multiple regressions* 

The d^endent variables are four: enrollment rates for entire states 
in 1937 and in i960 and urban and rural rates in i960* In view of the fact that 
correlations between enrollment rates for boys and girls are extremely high, 
little should be lost in failure to differentiate by sex* The independent 
variables were selected on the basis of the theoretical ft'amework outlined in 
Figures 32 and 33, taking into account the conQ>onents analyses* Where two or 
more good candidates for inclusion as independent variables had loadings ex- 
ceeding *800 on the same factor, only one of these was Included in any single 
regression equation* The regression program eliminated automatically any varia- 
bles that had F values less than 1*0 in a particular trial equation* The results 
are summarized in Tables $2 through 5^* Ihe median state values and the simple 
correlation coefficients are shown in the first two columns* The medians present 
a better clue to the relevant development levels than would be provided by the 
mean values coming out of the regressions, since the latter are in various 



287 

tr«naforms of the initial indicators. Ind^endent variables that sere thrown 
out by the F value cut-off are indicated by an entry of ”d" for each of the 
equations with which they were tried. ^ The Federal District was omitted in all 
the regressions. Values for the District were then computed from each of the 
equations and comx>ared with the observed enrollment rates. Ihe results of these 
prediction tests ^ shown in Table $ 6 ^ will be discussed at the end of this chapter. 

The regressions for enrollment rates in 1937 are far the most success- 
^1 if “the criterion of success is the proportion of variance in en- 

rollment rates that is e:q>lained. This is what by now might have been e xpected^ 
not only on the basis of the zero— order correlations with enrollment rates ^ but 
also the genially higher associations between literacy measures and other sodo- 
economic indicators a generation ago. (It will be remembered that the reverse 
was the case for associations involving schooling of adults beyond primary 
levels, but that is another matter, ) The maximum in Table 52, explaining 
70 per cent of the variance in 1937 all-state enrollment rates, was obtained 
from equation 1.5. lhat equation included literacy of older females, males 
barefoot, males in white-collar jobs, and males in agriculture. However, 
equation 1.1 was the more efficient statistically; literacy of males aged UO 
or more, males in white-collar jobs, and males in agriculture jointly yield an 
R^ of .688. 



Variables dropped by the F test in trial runs that left only one inde- 
pendent variable in the regression are identified separately. In view of the 
transformations that were used to convert variables into more nearly nonaal 
form before entering them in the regressions, the regression coefficients are 
awkward to interpret and are not included in Tables 52 through 55, The 
equations and forms of the variables are given in appendix C, however. In aTT 
cases N is 31. 
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TABLE 52 



MULTIPLE REGRESSION ANALYSIS, SET 1 DEPM)ENT VARIABLE: 
EWROLIMENT rate, 1937 T 
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Equations tried and reduced to one independent Tarlable b/ the F test: 
liftien variable (79) is in: (125) and (58) dropped; viien variable (39) is In: (79) 

dropped. 



Significant at the .05 3jvel of probability. 
iHiSignificant at the .01 level of probability. 
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TAB1£ 52-«Contiixa(id 
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.508^ 


• • •• 
• • • • 


• • • • 

.U68'if' 


• • •• 


• • • • 

.326 

• • •# 


.397 

.^35 

d 


• • • • 

.279 

• • • • 
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• • • • 
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d 
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.3U5 


.231 

• •• • 
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• • • • 

.hhx 
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• • • • 
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because of its marked negative skew, this variable was used in the 
general form Log (100-x), All signs have been reversed, however, to facilitate 
inte^etation of the table. The partial correlation coefficients consistently- 

carried signs the opposite of the sin 5 >le correlation; this is not a transposing 
error. 

deleted by the F test. 
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The most interesting features of those regressions, however, are in the 
details, the ways in which particular variables perform in diverse combinations 
with others and how they diverge from their own zero order performant'e. Equation 
1.8 is a good starting point. In that equation the coefficient for female litera- 
cy has been raised slightly, from a zero-order value of .69^ to a partial corre- 
lation coefficient of .733, just above the zero-order value on literacy of older 
males. This is not particularly surprising. VRiat is striking is the reversal 
of signs on the coefficients for both proportions of males in agriculture and, 
especially, proportions of males barefoot. In a zero-order correlation with 1937 
enrollment rates, these variables carried the negative values of -.U90 and -.3U9 
respectively, vrtiereas the former is now a positive .361; and the latter (barefoot) 
a significant positive .5o8. In fact both of these variables carry positive signs 
in all equations in which they appear with literacy of either males or females 
age 1;0 or over. However, the barefoot variable is dropped by the F test when male 
literacy is substituted for female (compare equation l.U with equation 1.8),^ 

I ' 

which implies a much greater overlap between the male literacy and proportions 

barefoot than the female literacy and (again male) proportions barefoot in their 

2 

associations with enrollment of children in primary schools. Inclusion of the 
agricultural employment and barefoot variables has no effect on the coefficients 
for female literacy. 

One of the most interesting things that these equations tell us is that 
back in the late 1930 *s the larger the indigenous populations (proportions 

is also dropped when put in an equation with agricultural en?)loyment 

only. 

2 

The zero-order correlations for males as against females do not show 
this, however. They are as follows; Barefoot M 19U0 with Lit. U0+ M 19^0 and 
Lit. U0+ F I9U0 coefficients are -.626 and -.796 respectively. The corre- 
sponding correlations with Ag./EcAct M I9U0 are -.839 for the male and -.860 
for the female literacy variables. 
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barefoot) for any gl^n liter<:c 7 rates in the older generation^ or among older 
vomen in particular^ the greater vas the propensity to sand children to school* 
These results reflect a feature of the complexity of c patterns 

that showed up in the components analysis for some of the factors emerging at 
the third round or later for Matrices C and D, reflected, as an example, in the 
last map of Chapter V (Figure 28). 

Equation 1.5 differs from equation 1.8 only in adding proportions of 
males in idiite-coUar enployment, which is Ihe only variable that cuts female 
literacy down below a *05 significance level. White-collar enq>loyinent survived 
the F test in equation 1.5 at a positive modest level, to signal the effects of 
idsible returns to schooling. While such returns are reflected indirectly in 
some of the other variables as well, the reversals of signs on the agriculture 
and barefoot variables and the relative strength of that for female literacy 
might seem to underline the great importance of information fields and cultural 
attitudes in the early diffusion of primary schooling*^ The high zero-order 
correlation with irtiite -collar proportions (.713) and the characteristics of 
equation 1.1 warn against overstressing this inference, however* In equation 
1*1 male literacy was substituted for female and the barefoot variables was not 
Included. The hipest partial correlation coefficients in this case are on the 
male occupations, that for white-collar proportions being someNhat the more sig- 
nificant; also, the tdiite-coUar measure retains its zero-order positive sign, 
idiereas the coefficient for proportion of males in agriculture is again re- 
versed, from a negative zero-order to a positive partial correlation coef- 
ficient. Given the nature of these occupation variables, equation 1.1 sug- 
gests that for aTiy given literacy rate among adult males the lowest enrollment 

£.thnically and geographically differential effects of early activities 
of the cultural missions are undoubtedly part of this picture* 
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rates of children wLll be found idieire there are the largest pypppirt i o Ti g of 
non-agricultural laborers^ self-enployed artisans ^ and hucksters— the unlanded 
poor In the more densely settled districts with their many small touns* This 
la also where child employment Is hl^. Given earlier settlement patterns, 
the changes in Mexican agriculture since 19 iiO and the over-all advance in 
diffusion of primary schooling, ons should not necessarily e3q>act a repetition 
of the I9U0 relationships in i960. 

Before tuz*ning to the regressions for i960, a brief c oi ms n t on the 
performance of the variable for movie attendance in the 1937 regressions is in 
order. By itself that variable was significant at the .01 level, and it imndrad 
out the variable for males eiqployed in agriculture tdien the two variables were 
paired. It survived the F test in equation 1 . 7 , though at a low level, in 
partnership with female literacy, proportions in agriculture, and proportions 
barefoot, thou^ proportions of femalss ec(xiomically active dropped out. How- 
ever, it did not survive in this combination idien the competition for 
was with white-collar employment, on the one hand (1.5), or even when the 
conpetitor was the proxy for fertility rates (in equation 1.6), on the other. 
Again, there are serious problems of multi— coUinearity that are una vn 'i a 
in working with these data. Also, certainly measures lack the precision needed 
to discriminate definitely between densities of face-to-face anl formal coramoni- 
cations. However, the nature of the selectivity of survival of the I9U0 movie 
attendance variable reflects not only the fact that it picks iq> a wide range of 
related socio-economic differentials among areas and that it has a corresponding 
lack of precision as an indicator of economic level (vis-a-vis the I9U0 idiite- 
collar variable), hut also that it fails to separate out degree of informal 
face— to— face involvement in local— traditional versus national information 
fields. Among other things, in brief, it to? less about idiat HHgerstrand 
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would call the "private” than about the "public” information fields^ and loses 
its force as a conommication measure accordingly* 

The regression equations taking I960 enrollments for total state popu- 
lations as the dependent variable (Table $ 3 ) were set iq> to provide as close a 
match with those for the earlier period as possible. The fact that the zero- 
order correlations are generally weaker has been noted in several contexts, and 
the multiple regressions were correspondingly less successful in explaining vari- 
ance of enrollments*^ The same five variables that were significant in one or 
more of the 1937 multiple regressions survived the F cut-off in one or more of 
the i960 regressins, but with some decided changes in the ways in whioh they 
made their ^)pearance* Proportions of males engaged in agriculture in i960 
dropped out of the i960 regressions wherever either literacy of older males or 
proportions of men in white-collar enqployment was included in an equation* On 
the other hand, idiereas proportions of males barefoot had dropped out of the 
I9U0 regressions tdien male literacy was included, they retain a place beside 
male literacy in the i960 regressions, and again with positive coefficients* 

Whether they refer to 1937 or to i960, analyses of determinants of en- 
rollment rates for total sta^e populations are confounded by 'Uie various 
weightings of urban and rural people that are involved* Although this very 
fact increases the proportion of inter-state variance that is statistically 
explained by the available data, it also clouds l^e picture of the processes 
at wrk* Fortunately, for i960 we can distinguish between urban and rural en- 
rollment rates (Tables and 55)# The urban analyses are considered first* 

^is cannot be attributed to the transposed form of the dependent 
variable, since it prevailed throu^out in correlations involving literacy 
variables as well, regardless of the forms in which they were entered* 
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MULTIPLE PtBKlESSION ANALTSIS, SET 3 DEPENDIiWT VARIABLE: 

URBAI-I ENROUMEUT^ 







Median 

Value 


Single 

Corre- 

lation 


Equation 

Mundsers: 

r2 

F 

Zero- 
order F 


(3.1) 

12.57 


( 3 . 2 ) 

.26lt* 

5.02 


(3.3) 

.2408)Bf> 

9*6U 


Independent variables 










• 




273 


Enrol 6-lIi U i 960 


58.7 












168 


Lit. U0-l;9 MU I 96 O 


80.0 


.385 


5 * 06 » 


• • • • 


.5Ut 


• • • • 


176 


Idt. U0-U9 FU 1960^ 


71.5 


.ltli5 


7 . 16 * 


.688*» 


• • • • 


.630Jt* 


127 


Barefoot M 1960 ^ 


U.3 


.OOlt 


0.02 


,586^» 


.368 


• • • • 


62 


Si 5 )loy 8-11 M i 960 


2U.1 


-.315 


3.19 


• • • • 


• • • • 


• • • • 


66 


Collar/EcAct M i 960 


12.7 


.125 


• • • • 


• • • • 


• • • • 


• •• • 


59 


EcAct F. 12+ i 960 


U.9 


.228 


1.60 


• • • • 


• • • • 


• • • • 


16 


Single F 20-2U I960 


32.1 


.159 


1.71 


• • • • 


• • • • 


• • • • 


1D3 


Ilfg Inc. over 500, i 960 


38.1 


.Ud( 


5.67* 


• • • • 




• ••• 


9 


Capital/urban i 960 


28.1 


.332 


3.58 


• • • • 


• •• • 


• • • • 


12 


Pop. 50 , 000 + i 960 


Hi.3 


-.132 


• • • • 


• • • • 


• ••# 


-.512* 


17 


In-mgrant i 960 


10.6 


-.016 


• • • • 


• ••• 


• • •• 




UU 


Radio i 960 


21(.3 


.157 


• • • • 




• ••# 


• ••• 



Because of its narked negative skew^ variable (176) was used in the fora 
log (100-x)« Variable (127) was entered by rank, with the hi^iest proportion barefoot 
as rank 1* Signs for these variables have therefore been reversed to facilitate 
interpretation# 

d 

Deleted by the F test# 
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TABLE ^U-^Contiimed 



(3.U) 

.322<w 

6.66 


(3.5) 

7.09 


(3.6) 

.289* 

3.67 


(3.7) 

.2U8* 

U«63 


(3.8) 

.19^ 

3.U2 


(3.9) 

.181 

3.09 


(3.10) 

.187 

2.06 


(3.U) 

.152 

2.S2 


.557*J«* 


• • • • 


• • • • 


• • • • 


.390 


.lao 


• • • • 


• •• • 


• • • • 


• • • • 




• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


-.201 


• • • • 


• • • • 


• • • • 


e • • • 


• • • • 


• • • • 


e • • • 


-.28U 


-.218 


• • • e 


-.3U 


-.373 


-.318 


• • • • 


-.195 


• • • • 


• e • • 


• • • • 


• • • • 


• • • • 


d 


.237 


• • • • 


• • • • 


• • • • 


• • • e 


• • • • 


.23U 


• e • • 


• • • • 


e • • • 


• • e • 


e • • • 


• • • • 


•65liHt 


.516* 


•U86* 


• a • • 


• • • • 


• • • • 


• •• • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


. 25 k 


.2li3 


-.1*52* 


e e • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


e • • • 


-.506 


• • • • 


• • • • 


• • • • 


• • • • 


• • • # 


# • •• 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• • • • 


• •• • 


• • • • 



Tried and dropped I 37 F test: 

When variable (168) is in: (62) (Ui) ( 9 ). 

When variable (176) is in: (62) (W:) ( 9 ). 

When variable (1D3) is in: (59). 

When variable (59) is in: (65) (17) (U5). 

IVhen variable (U 5 ) is in: ( 65 ) ( 17 ). 

When variable ( 9 ) is in: (127) (W*) (12) (65). 
When variable (62) is in: (65) iUh)» 
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That high levels of income for en9)lQ7ee8 in maxiofacture was one of the 
most successful predictors of i960 urban enrollments in a zero-order correlation 
was shown by the data of Table ^0, even thou^ the coefficient was only .UoU* 

This variable comes through much mere strongly when it is introduced into a 
multiple regression with other relevant variables* In fact when it is combined 
with proportions of males in white-KsoUar en^loyment and proportions of in- 
migrants, the partial correlation coefficient on manufacturing income is a 
strongly positive *6^1* This index of abi^ty to pay for education, and proba- 
bly of visibility of economic returns from, education, was much more important 
among urban populations than the levels of en^)loynent of children* The latter 
were dropped in most trials by the F test cut-off, surviving at a low level 
only, alone or in combination with Gapital/urban, Barefoot M i960, or EcAct F 
12+ i960, all in weak regression equations,^ none of irtiich gave multiple corre- 
lations significant at the *05 level* 

The negative signs of the partial coefficients for males in white-collar 
employment and for in-migration in equation 3*^ both call for special comment* 

In the zero-order relationships, the coefficients for these variables were 
virtually zero (*12^ and -*0l6 respectively)* Controlling for incofnes in manu- 
facturing, both become significantly negative partial coefficients (-*311 and 
-•5o6)* This equation distinguishes types of urban places very clearly, thereby 
sharpening the independent variables and their meanings* **White-collar am- 

J 

ployment" is a very heterogeneous designation, and alone it may be a poor indi- 
cator of the character of a local economy* However, when oontrolling for ineomss 
in manufacturing and for the proportions of the state population who are 

hn addition to equations (3*10) and (3*11), £hploy 8-11 M i960 appeared 
with a negative coefficient of -*288 in combination with EcAct F 12+ i960 
(coefficient *18?) and with a coefficient of -*36l in combination with Barefoot 
M i960 (coefficient -*186)* 



in-migrants^ the proportion in idiite-ooUatr employment becomes a mere esplidt 
indicator* The fact that in this case it carries a negative sign is almost 
certainly indicative of the depressing effect on enrollment rates of a large 
proportion of men engaged in either trade or local bureaucratic employment 
relative to the degree of progress or lag in the modernization of industry and 
to the proportions of urban neireomers* (It Should be remembered that the 
Federal District is not in these regressions* ) The stronger effect of the in- 
migration coefficient adds substantial clarification to this picture of kinds 
of urban places and. of how contrasts among them may affect primary-school en- 
rollments* The evidence of a continuing drag of in-ndgration on the diffusion 
of primary schooling is unamibignous* Indeed^ given the limitations inherent in 
the gross units of observation available^ equation 3*5 provides a very clear 
picture of the operation of information fields^ ability to pay, and visible 
returns on decisions to attend prlmas^y school* These crude measures e:q>lained 
UU per cent of the inter-state varianoe in urban enrollment rates* 

Along with income in manufacturing, the best zero-order predictors of 
urban enrollment rates were the literacy rates of men and women in their forties, 
with coefficients of *385 and cUli5 respedtlvsly* This is hardly surprising, 
except that these correlations might have been expected to be higher, as indeed 
they were a generation ago* The first inclination cf most sociologists is to 
interpret inter-generation correlations of this kind as indicative of the im- 
portance of attitudes toward schooling that are distinct from or outside' of 
economic considerations* However, empirical observations of data for geogra|Mc 
units never provide such easy answers* The proportion of an area's adults who 
are literate (or have attained any given level of schooling) may be proxies for 
almost any of the coaqponents in the models of Figures 32 and 33 (with the partial 
exertion of foregone earnings)* Adult educational attainments pick up 
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geographloall 7 associated aspects of ability to pay^ Tisibility of returns^ 
attitudes, and participation in wider information fields. NsTertheless, the 
contributions of measures of adult literacy were raised by conbining them with 
either Barefoot M i960 or Pop $ 0 , 000 * i960. 

In the urbn setting it was literacy of older females rather than of 
males that came throu^ most clearly. Ih fact the best e<)uatlon so far as 
explanation of variance is concerned (equation 3.1 with an of .U73) con- 
tained the two ind^endent variables female literacy and males barefoot, with 
partial coefficients of .688 and .586 req>ectlvely. The incidence of literacy 
among women in their forties, still distinguishes urban populations that have 
been established as leaders in modernization from the general run of urban 
places, thereby picking up some of the same traits that are associated with 
higher versus lower incomes of enqployees in manufacture and the modem versus 
traditional types of idiite-coUar activities. Ihe tendency for the literacy 
variables to eliminate other variables because -of major overlap with them must 
serve as a warning against a research procedure that stops with finding the 
highest R^, and that gives theoretically better-specified variables no further 
chance to demonstrate their validi'fy once they have been eliminated by F tests 
in an equation that includes a variable with multiple theoretical connotations. 
Equation 3*3 also presents a warning j given the small number of observations 
and the particular characteristics of the Mexican states in idiich the urban 
populations are most concentrated, the high negative coefficient of -.512 on 
proportions in cities of 50,000 or more may be in large measure a proxy for the 
more meaningful in-migration variable of equation 3.^. It would be fallacious 
to generalise on the basis of equation 3.3 taken alone. 

Child employment was placed centrally in the diagram on resistance 
(Figure 33) because of its logically key place in schooling decisions. Yet 
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this variable had only a noderata saro-ordar oorrelatioa of -•3l5 vith oxban 
eoroUjoent rates, and as we noted earlier, it faded out in the nrban miltlple 
regressions* These facts oannot be dismissed solely on the ground that the 
child employment measures refers to entire state populations and fails to 

discriminate among urban settings* By I960, there can be no doubt that the 

/ 

relative economic importance of foregone earnings of urban children under 12 
years of age had declined* Whether foregone earnings play an important part 
in continuation rates and in schooling beyond the primary years is not here in 
question* Camoy's study is decidedly pertinent, however* He made no estimates 
of proportions of urban children employed, but in a small survey of earnings 
among working children he found that eng)loyed children earned substantlalily 
more in the cities he studied than in the rural localities* For urban families 
foregone earnings are a substantial cost in the last years of elementary school* 
Nevertheless, even taking these foregone earnings into account, Camoy estimated 
urban rates of return to investment in the fourth to sixth years of primary 
school to run 30 or even Uo per cent*^ His finding is consistent with these 
regressions* Despite hi^ opportunity costs, relatively fewer children are 
enployed in Mesdco's cities than in rural areas, and rates of child employment 
fail to eiqplain differences in urban enrollment rates precisely because other 
factors dominate: visibility of returns to schooling, high parental incomes, 

parental education, and participation in modern culture versus many unassimi- 
lated in-migrants living in the poorer residential areas of cities* 

In rural areas returns to schooling are less visible, ability to pay 
is generally lower, and there is less variation In these traits* There the 
opportunity for child enployment plsys a pervasive part in determining school 
enrollment; in fact the eleventh factor of Matrix A centers on enrollment of 

^amoy, op* cit* 
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yoath in rteral areas (loading of «*6l5) and enplsynent of bogrs ag4 8 to 11 
(loading of *590) • The geogra|]hic patteni Is shoim in Figure 3U« 

While the enploynent opportunities open to children cannot be measured 
directly from the available data^ the uses people make of those opportunities 
and the correlates of that use can be studied* The data indicate that the ex- 
tent of opportunities and of their utilisation in rural areas are greatest 
idiere there are moderate proportions of males in agriculture ^ low incomes in 
manufacturing^ and many small traders (indicated by high white-collar but low 
clerical proportions)* In the set of multiple regressions for I960 rural en- 
rollments (Table $$), the child-enploymeQt variable comes through strongly every 
time it is given a chance* All other variables^ including literacy of ruraO. 
males (age U0-U9) were eliminated by the F test when included with the exceptions 
shown: proportions of males barefoot in I960 (*536 in equation U*l); agricultural 
incomes over $00 pesos (*30^ in equation U*2); literacy of rural females (-*270 
in equation I:*3); ownersiiips of radios (-*223 in equation U*i|)^ and proportions 
of the urban population living in the capital city I960 (-*200 in equation U*9)* 
Furthermore^ with the exception of the barefoot measure, none^f these was sig- 
nificant, and all had signs that reversed their zero-order coef Aeients* Al- 
though the zero-order coefficient for proportions barefoot was only *112, it 
came through significant at the *01 level when combined with male literacy 
(equaticn li*6) as well as in combination with child employment* The rural 
enrollment pattern is revealed as very clearly a function of foregone earnings 
and cultural attitudes* 

Federal District BaroUaent Prediction Tests 
throughout this study, the Federal District has been analyzed part from 
the other states of the country* On many indices of development it stands at the 
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Fig, ^trix A, Factor 11, 



Variable 

Number 



Factor Loadings 
(-,800 and Abo^e) 



27h 

62 



Enrollment 6-lii rural i 960 
EtnploTment 8-11 males i 960 



-. 61 $ 

.$90 



A short-cut estimate of the rank of the Federal District for 
these variables is 32 (fl*ora a high of 1 to 32), 
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ap6K of aodomiMtion* It is the focal point from sbidi ehangs and ideas 
difftise at a TEorjing paeo thronghoat the eoontrj. It has direct lines of 
oomemication vith foreign centers and ifith the regional ciqpitals: Monterr^^ 
Guadalajara, Puebla, and Oaxaca, In I960, the Federal District accounted for 
over 20 per cent of the total urban population* It contains the chief in* 
dastrial eoiq)lex of the nation* Out of the 7,000 industrial establiohments 
beginning operations from Jazmary, i 960 to June, I960, U^OOO were in the Federal 
District*^ 

Because of the e xt r em e values for this area on most measures of moderni- 
zation, it was listed separately in tables shoiiing distributions of traits, and 
it was omitted from the siiqple correlations, the components, and the regression 
analyses* It was feared that otherwise its a xt r e aie values mi^t distort the 
relationships among variables* However, the question remains as to how well 
the Federal Distriet fits the patterns revealed \jj the other states* The values 
for the Federal Distriet on independent variables were put into the regression 
aquations to see how closely its enroUjmt rates would, be predicted* lha re- 
sults, for a selection of the best equations, are given in Thble 56 * These are 
presented in three forms* The first column, headed (Ip-Zo)/5> 1^ the value pre- 
dicted the equation ndnas the observed value divided by the standard error 
of the regression* The second measure eipressed the predicted enrollment rates 
as ratios to the observed rates for the Federal District* The third measure 
gives the absolute differences between the predicted and observed values* The 
second two columns are designated as Zp/Z^ and Zp-Z^ respectively instead of 
using the letter Z because in the case of total enrollments for i960 the form 
of the dependent variable in the regression aquations was log (1,000 - lOZ), 



^onpaon, op* cit** p* 99* 
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ftihare Z Is the enroUaent pereantage* Also, to nake the results oospermble the 
signs In the first colunn were, of course, reversed for the set 2 regressions, 
since th^ would otherwise refer to proportions not enrolled instead of pro- 
portions enrolled. 

Because the regression equations of sets 1, 3, and U put no contraints 
on the upper or lower Units of predicted values, it was, of coarse, possible 
for these to exceed 100 per cent or to fall below zero. This happens for pre- 
dictions fron set 1. The results are shown in Table 56. Ccnvineing evidence 
is provided that around I9U0 the Federal District* s concentration of white- 
collar men was grossly out of line with other traits. So, in lesser degree, 
were the District's r^orted rates on adult male literacy*. Ihese facts are 
reflected in the large discrepancies associated e^ecially with equation 1.1 
and with the predictions from iriiite-collar proportions only. 

By i960, things had changed substantially. Also, fortunately, the data 
in general and for the Federal District in particular are better. In additicai 
the dependent variable for Enrollments i960 T was in a f ona that precludes pre- 
dictions exceeding 100 per cent. All of the i960 equations pertaining to state 
totals in enroUiient rates under-estimate the rate in the Federal District, but 
equation 2.1 comes extremely close. ^ So, for that matter, does white-collar 
proportions taken alone. On the other hand, fema^je literal by itself or in 
any eonbination that does not tni*inrfA proportions in wh i i at* employment 
leads to substantial under-estimation of i960 enrollnent rates in the Federal 
District as a whole. The under-estimates in the regressions for i960 urban 
enrollments are much larger, primarily because they fail to give the positive 
weight to proportions white-collar that would tend to poll the estinates for 

^ere is no reason why a priori the use of the chaise in the fora of 
the dependent variable should have this effect, which is repeated in set 3 also. 
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I the Federal Distriot more nearly into line. E{y the sane teken^ tiie distinetiTe 

I 

I 

role of the Federal District as a eonmanieation node is inadequately reflected 
in the urban enrollment equations* It is interesting in this connection that 
the best urban prediction for the Federal District vas the equation that com- 
bined proportions barefoot and urban female literacy^ despite the fact that the 
latter variable tended to produce underestimates of enroUaants in the District 
as a whole* The fringe settlements on the edges of the city are relevant in this 
connection* 

A Summary Comnent 

Insunraary^ the regression analyses support both H&gerstrand’s enidiasis 
on face-to-face "tellings" (as basic to the functioning of an information field) 
and the conqplementary ecanomic-decision theory of investment in schooling 
(stressing the counterplay of opportunity costs and visible returns)* Evidence 
supporting Hftgerstrand's theme includes low correlations between urban and rural 
enrollment rates and low adult-literacy correlates in the central states* Even 
stronger is the support provided by the negative iuHsiigration effect in the urban 
regressions: in contrast to Sweden^ Mexico is a bi-cultural society that has 
recently been experiencing an tq>heaval of old geocultural patterns as subcultures 
move into new urban locations* The strength of the barefoot variable in all the 
i960 regressions underlines this situation* Both the face-to-face communication 
argument and the economic-decision model find expression in the differential 
in;>acts of a diversity of urban "settings*" Those range fl*oni the so-called 
"urban" that is only a rural crossroads gathering plr-^ to modem cities with 
visible returns to education and the ability to expand enroUments* On the cost 
side^ the economic model is i^ost dramatically supported in a rural setting^ by 
the close correlations between diffusion of schools among rural populations and 
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opportunities (and demands) for enploTiient of diildren. Visible returns usually 
are too low to offset the inhibiting effects of foregone-incona opportunities* 



Sm-IMARY AND CONCLUSIONS 



Those societies that are cor^osed of plural cultures are faced with the 
task of superinqjosing a coinraitment to national goals throu^ the development of 
economic, cultural, and social ties within the nation. For many Latin American 
countries uni^/ersal education through a fi*ee public school system was held to 
be an indispensible vehicle for achieving integration on a national level. 
Recently C7.*itics have begun to attack this ideal of the public primary schools 
as a dream— iapossible to fulfill in view of past efforts and present problems, 
and based on the analogy of the United States experience that has little rele- 
vance for Latin America.^ 

The questions of relationships between sbhooling (whether formal or 
informal) and development has been approached in many different ways. The 
choice in this investigation has been to take a case in point, that of Mexico, 
and to present a sweeping panorama of interrelationships in the development 
process. Questions at the heart of the study have been concerned with develop- 
ment centers in a spatial context, and the sequences of change over time. In 
Chapters V and VI the focus was narrowed to concentrate on analysis of the 
determinants of pattems of diffusion of literacy and of primary schooling 
among rising generations. 

Prior to this, Fattahipour, in a study of Iran, had used census data 
for small districts as source material. A much richer variety of data could 

^See, for example, Ivan Illich, "The Futility of Schooling in Latin 
America,” Saturday Review. April 20, 1968, pp. ^7 ff. 
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be obtained for Mexico for individual states^ enabling one to explore changes 
over the past three decades* On the other hand, data limitations were severe 
at the next lower level, of municipios, and at the same time the municipios 
are so many as to make full coverage for Mexico totally unfeasible* The choice 
between limited amounts of information for small geographic units over a narrow* 
ly circumscribed part of Mexico and much fuller information using the grosser 
observations for states was a relatively easy one at this stage* Clearly analy- 
sis of observations by states took priority, even though later research at the 
municipio level might well be rewarding* This decision was made in full 
awareness of the disadvantages of using data for geographic units as large as 
states, even idien the concern is with ecological patterns* The heterogeneity 
of sub— areas within states blurs the relationships that can be observed* (Any 
use of geographic units of observation, large or small, will of course entail 
serious problans of imilti-collinearity when results are interpreted as clues 
to determinants of individual behavior, a problem that must be kept in mind in 
any attempt to interpret the findings* In that 

context multiple regression coefficients will be spuriously high, even as partial 
correlation coefficients tend to be reduced.) Fortunately sometiiing of the in- 
ternal geographic heterogeneity problem inherent in use of areas as large as 
states as the units of observation could be mitigated by use of measures that 
differentiated rural from urban residents and that distinguished sex and 
age. 

The theories of the Swedish cultural geograj^er, Httgerstrand, provided 
a rationale for the ecological study and incidental clues to ways of analyzing 
the data, even though the latter would not permit duplication of his refined 
micro-analysis. His construct of ^'information fields" in the patterning of 
interpersonal communications, on the one hand, of "resistance" to messages and 
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to acceptance of innovations, on the other, formed the starting point for the 
model presented in Chapters V and VI, There communication and economic decision 
theory are joined to study the diffusion of children* s education. 

I "Modernization” and its distribution in the Mexican context was ida&M.- 

fied in three factor matrices with only a few overlapping variables (plus a 
fourth containing only education items). In each case a first factor that 
clearly delineated relative progressiveness in one or another combination of 
degree of urbanization, economic levels and structure, educational attainments 
of the population, and cultural traits. In one matrix loadings were highest for 
males in white-collar work and for intermediate levels of adult schooling (rather 
than literacy). Another highlighted the inqjortance of children *s enrollment in 
primary school and the disappearance of the elements of traditional culture. 
Although one of the matrices included most of the change and ths difference 
• indexes, these were passed by in the first factor, which picked up the reU- 
tively few variables relating to occi^}ational structures and schooling. 

One of the factors that emerged in the con5)onents analysis had high 
positive loadings on persons walking barefoot, on differences between males and 
females in the acquisition of literacy, and on degree of difference between the 
younger and the older females with respect to proportions literate (in both rural 
and urban areas). These features characterize backward, predominantly rural 
states. Isolated groups become linked into centers of change only slowly. 

By i960, Mexico had reached a point at which well over half of the 
adult male population was Uterate, In fact the proportion in the median state 
was nearly two-thirds even among the older males— with a rural merijan just under 
that level and an urban median at 80 per cent. However, there was a very large 
I range among states and particularly as among their rural parts. For older 

females, proportions literate were about tan points less than for males, 'with 
even bigger gaps in rural parts of states and in lagging states generally, 
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Inter-state ranges were larger than for males. Urban-rural somewhat exceeded 
male-female differences. While literacy had become more pervasive typically 
among the younger cohorts, the inter-state range in proportions literate was 
not appreciably lower among younger individuals. But in most respects, by i960, 
Mexico clearly had a larger proportion of states well beyond the UO to ^0 per 
cent level of literacy than is often regarded as essential for development. As 
of the I9U0 census, about half the literates had acquired their literacy outside 
of school; though this item was not repeated in later enumerations, there can 
be no doubt that by i960 the proportions of literates without schooling was 
substantially smaller. 

Nevertheless, Mexico can hardly be called a well-schooled society. In 
the median state nearly half the persons over age 30 have had no schooling, less 
than 5 per cent had gone beyond 6 years, and barely 2 per cent even of males 
received 10 or more years. For each of these indexes, again, inter-state 
contrasts are large— althou^ even the top-ranking state (apart from the 
Federal District) can hardly be said to have more than a handul of individuals 
with more than working literacy. 

The role of women was explored in several ways. Their participation in 
the society outside the home was clearly associated dth degree of modernization. 
Fertility rates displayed the expected negative associations with indexes of 
economic advancement, but this is a Catholic country and with states as units 
the coefficients were quite moderate. !Hie proportions of young— adult women who 
have remained xmmarried showed associations of the opposite sign to those for 
fertility, and generally the coefficients were larger. Thus in states with more 
unmarried young women there were more adult women with schooling beyond primary, 
distinctly larger proportions of women in idiite-collar jobs, and someidiat larger 
participation by women in the labor force, generally. That the coefficients are 



larger for more-than-rainiraum schooling than for literacy testifies to the fact 
that as yet it is a rather small set of women who are sharing in modernization. 

Relationships between the occupational structure and levels of literacy 
and schooling were expected to show negative associations with occupations. The 
states of Mexico are still preponderantly agricultural; in only a handful are 
less than half of the males so enployed. In no state^ on the other hand^ do 
workers in manufacturing or "vrtiite-collar** men represent more than about a 
quarter of the eiiployed. Among economically active women^ however^ the median 
state has 30 per cent in white-collar jobs (very broadly defined); this relates, 
of course, to small proportions of women working outside the home. On all these 
occupational features, the relative dispersion among the states was rather large, 
but absolute ranges were small on most items. Literacy rates did displsy quite 
high correlations with workers in agriculture, but very modest correlations with 
employment in manufacturing. They were much more closely associated with other 
kinds of indicators in I9U0 than in i960. The i960 coefficients were slightly 
larger using indexes of adult schooliiig than of literacy. 

^^here large proportions of individuals were earning over ^00 pesos 
monthly in manufacturing, levels of adult sdiooling exceeded literacy in the 
magnitude of the correlations#, For agriculture it was literacy that gave the 
larger coefficient. But In each sector both sets of associations were strong. 
Enployment of 8 to 11 year old boys was inpressively correlated (negatively) 
with adult education. As would be expected, literacy of rural males and 
females— particularly the latter— was associated, state by state, not only with 
incomes in farming but also with indicators of the use of equipment and mechani- 
zation generally. 

The features of lead areas are related to the transportation networks 
but none of these linkages is rigid. Individual states are very dissimilar 
as regards transport and communication facilities. Even in i960 possession of 
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bicycles, let alone autos, was very sparse in most states* Attendance at movies 
and possession of radios likewise were still at low levels and distinctly’ uneven 
as among states* Even so modest a facility as running water in houses was a 
rarity, but distinctly less rare in some states than in others* Possession of 
radios and autos {'Ait not bitycles) and attendance at movies were quite highly 
correlated with literacy and schooling of adults, and to about an eqpal degree 
for each sex* 

Two indexes of traditional or indigenous ways of life than run through 
this report are the proportions of the population eating only non-wheat bread 
(which reaches a roaxinium of three-fifths) and the proportions of males idio 
typically walk barefoot (nearly half the males in the hipest ranking state)* 
But, once more, states differ greatly on each index, and median proportions 
are low* Each traditional trait is negatively correlated to an impressive de- 
gree with literacy rates of the states* adults. 

Patterns of change over time (from 19U0 to i960 in most Instances) were 
set forth in Chapter IV, using several different ways of cutting into the 
voluminous statistical material* The basic questions on this topic are, of 
course, whether states that had taken a lead drew fr rther ahead or whether 
there was a catching-iqp process at work, whether some states that were behind 
forged ahead, and also idiether initial signs of advancement dried rp* The 
findings may be conveniently sumnarized under five headings: 

1* Changes in median and qaartile values of indicators* Median-state 
values in most instances shifted in the expected direction from 19U0 to i960* 

Both bicycles and autos became more common, fewer men went without shoes, idiite- 
collar workers became more numerous, and literacy rose, but post-primary 
schooling of adults did not iuqprove* 
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2« Stability of state relative positions over the period* On most 
items that could be repeated the correlations between I9U0 anrf i960 values were 
lll^7ressiveIy hi^* There is little indication of displacement of leading or 
lagging states* 

3* Stability of intercorrelations among traits* A looseningnq) of the 
correlations (with states as units) ?an be ejected if hitherto lagging sub- 
populations are being brou^t into a cannon society; yet some traits can become 
mors tightly connected as advance is made to a more developed stage* Comparison 
of the correlation matrices for the two years (19^ and i960) showed^ for ex- 
ample, that both proportians of males barefoot and indicators of adult schooling 
were closely associated with economic variables in both years* But the pro- 
portion of eccnomically active females was less closely associated with other 
features in i960 than in 19liO* Ihe positive associations between female pro- 
portions of total numbers engaged in manufacturing and other indicators dis- 
tinguishing between less and more advanced types of industrialization increased* 
Proportions working in white-collar jobs and proportions possessing wtririia levels 
of schooling became more closely connected in i960* Seemingly areas with higjier 
hi^er levels of literacy in earlier years lead one generation later in dif- 
fusion of the higher-level occupations* The 19Uo*s saw major changes in agri- 
cultinre as irrigation was extended and agricultural technology stenged* One 
of the results is that idiereas the proportion of laborers among farmers was 
negatively associated with positive indicators of social advancement in I 9 U 0 , 
by i960 that relationship had become positive* 

U* Effect of starting level upon amount of change* This way of putting 
the figures together is congruent with thinking of development as occurring in 
successive waves* Ihus early-stage lead traits gained most over the period 
19U0-1960 among lagging states that were catching up* Literacy of most 
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sub-groups is an exan;>le« So is the very high correlation between proportions 

♦ 

of males going barefoot in 19ii0 and the extent of the decline in that practice 
between 19li0 and I960* On the other hand^ more ad'fanced lead traits gained the 
most where in 19ii0 they were already highest: proportions of males in idiite- 
collar jobs and density of autos— associated also in 19li0 with smaller urban- 
I rural differences in literacy among older women. 

The coiqxments analysis contributes to an understanding of these change 
i patterns. One illustration is the factor discussed previously^ in which high 

positive loadings appeared on ]^60 inter-generation differences in literacy 
I (1^ to 19 minus i]0 to h9 year old females in urban and rural areas)^ high pro- 

portions going barefoot in I9I1O and on changes between I9I1O and 1960^ high posi- 

» 

tive loadings on differences between male and female literacy in the older 
generation. This reflects the way in which the diffusion process operates in 
its later stages on any given trait. If the diffusion of literacy is thou^ of 
as characterized by the usual ogive growth curve, what is involved here is the 
attainment by I9I1O or earlier of a position above the steep part of the curve 
among the lead states, while at the time members of the older generation were 

I 

young in the laggard states, they were still in or only approaching the zone of 
rapid growth rates. At the opposite extreme ‘toaits may be identified that were 
still in an early phase of growth even in lead states. Thus, a factor that ap- 
peared in two matrices identified a certain cluster, namely: high i960 pro- 

portions of unmarried women and of houses with running water, aman change in 
proportions eating wheat bread, small proportions of non-Catholics as of I9I1O, 
and large 19^ to i960 increases in propor+lons of males in white-collar em- 
ployment (but low proportions in 191|0). 

5. Correlation between amount of change in different variables. In 
the table displaying this matrix (Table 23), the signs of the coefficients are 
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as ttq>ected^ tut one mig^t have difficulty in foreseeing their sizes* The 
salient coefficient is *922^ for changes in proportions of males and females 
going barefoot* Changes in occupational patterns are interlinked^ as eiqpeeted* 
General shifts in literacy are moderately associated for the urban and rural 
sectors of the same states^ and that association is slightly larger 
females* 

Development inevitably entails^ and is bulwarked ly, large flows of 
human beings as migrants from economically lagging to advancing parts of a 
country* Furthermore, migrants carry with them something of the features of 
the communities from which they come^ and they serve as communication links 
bringing gliiq>ses of life at their destinations to the folk back home* Mi- 
gration patterns and their correlates are clearly important* 

Mexican migrations have been by no means confined to urban destinatiGOS* 
localities with large now irrigation projects in the 19i|0*s and thereafter have 
attracted heavy inflows of farmers (not merely of migrant laborers}* Indeed^ 
states in which fams were more mechanized and yielded larger incomss to faxn 
people attracted migrants to both farm and city* In-migrants were relatively 
more numerous in states equipped with better road networks and possessing more 
autos ^ idler e mass media were more used^ where white-collar enq;>loyees were more 
mimberous, and Where young boys of school age were less often holding down jobs* 
States with higher literacy attracted more migrants* It is the states with 
presently moderate rather than maximal proportions of adults with post-priomry 
schooling who had the greater pr (portions of in-mlgrants in their populations; 
but this reflects the fact that migrants constitute part of the population bsise 
on which the percentages are taken* Large numbers of in-migrants will typically 
pull down the percentage figures on traits that characterize a distinctively 
leading minority* 
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The infonnatlon fields in idiich men participate are detemined by the 

! 

f 

I 

society and ccmniunity in which they grew by where friends and relatives 
have gone (migration patterns), by their associates at work* They are clearly 
affected, directly or indirectly, by their educational eiqperiences and the degree 
I to whidi their parents participated in and introduced them to the "educated 

I 

I community*" In an area in which there is a relatively high level of educational 

attainment of adults, a wider exposure of youth to "modem" parts of the economy 

p I 

^ and of the society can be ^qpected, and, of course, a more direct exposure to 

education itself* Lsurger proportions of youth in areas in which there are many 
educated adults are directly exposed to prior "adopters" of education* The 
impact of these eiqposures on behavior of youth may differ, however, with charac- 

I 

teristics of the educated population and of those still In school* For exaiqple, 
do man or waaem have greater Influence on the schooling of boys or of girls, or 
is there any difference? How far do urban patterns take their messages into 
I adjacent rural communities? Not surprisingly, adult schooling beyond primary 

years is definitely associated with literacy of teen-age children especially 

those living in urban areas* The level of literacy of rural youth is rather 

I 

better predicted (negatively) by the adult index of "no schooling*" Yet, for 

I 

I each sex and residence category there are states that have e^qperienced no 

f 

! 

I residual inter-generation ijiqprovements in literacy after migrants have come or 

j 

t 

I gone^ 

I 

j Inter-generation differences in the literacy of urban males and for the 

' young-to-middle-aged urban and rural females are negatively correlated with 

I 

proportions of adults who possess post-primary schooling, again evidencing the 
"successive waves" features of development* Areas high on i960 proportions of 
adults with post-primary schooling reflect high literacy starting points in the 
older age groups* (The fact that the association is reversed for rural meQ.es 
is almost certainly attributable to the confounding effects of selective male 
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rural-urban migration,) The sequential phasing of diffusion of literacy is 
illustrated also in the fact that urbanization indexes were positively corre- 
lated with 1930 to 19^0 literacy gains of adolescents , but the correlation 
turned negative for the following decade. 

Further traces of sequential developments were evident in that urbani- 
zation was more closely associated with high enrollments of children in earlier 
years than in i960. Nevertheless, rates barely reached 60 per cent for the 
6- to lU-year olds in the median state in I960, Literacy of older adults tends 
to be a better predictor of children's ^irollment than is adult possession of 
post-primary schooling, and literacy was a somewhat better predictor in early 
than in recent years. 

As remarked earlier, school retention can be measured by proportions of 
over-age piq>ils, by promotion rates, or pass rates on examinations. Continu- 
ation from third to fourth grades (many rural districts have only three grades) 
ranged among states in i960 trom 2 k to 81 per cent in rural schools and fjrom 76 
to 98 per cent in urban districts, (The corresponding 19U2 rates had been: lli 

to 72 and ^3 to 9U per cent,) The lowest urban rate in i960 was almost equal to 
the highest rural one. As would be expected, continuation rates were high in 
states with numerous progressive features. Between 19U0 and i960, state levels 
of enrollment remained relatively in the same order, as did urban (but not rural) 
pass rates on exams. Continuation rates displayed only modest stability over 
time. 

Age-grade relationships proved to be associated with other traits in 
interesting ways. Thus, one measure of the isolation of areas marked high 
retardation is the clear negative correlation with presence of radios, with 
literacy of adult females, and with indexes of farm mechanization (despite 
positive correlation with high proportions of men engaged in agriculture). 
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The size of these coefficients with retardation was about the same for rural 
as for urban pupils and of about the same size for pupils of each sex. 

Effects of urbanization are evidenced in several ways. For example^ 

I there is a moderate positive association between development of cities and i960 

enrollments. Overage is more a rural than an urban affair. Continuation rates 
are higher in urban areas. Obviously, communication of attitudes favorable to 
schooling is uneven from state to state, and much of it goes on within the urban 
or rural population only. The data on enrollments up to I9I4O cannot be separated 
by urban and rural residence, but correlations of enrollment for total state 
populations with urban proportions and with adult literacy are higher than those 
for recent years. 

In Chapter VI, multiple regressions were used to explain the geogr^hic 
distribution of primary enrollments. The independent variables were selected to 
provide good indicators of (1) visibility of economic returns to schooling (2) 
ability to pay for it, (3) costs of schooling to the individuals of the community 
(represented by foregone employment opportunities, and (U) degree of escposure to 
attitudes and "tellings" presunptively favorable to school attendance. Because 
of inevitable problems of multicollinearity, it was not always possible to sepa- 
rate these elements in the empirical findings; almost any variable selected would 
inevitably pick up some elements of the model other than the main feature that 
it was supposed, hopefully, to represent. Nevertheless, by comparisons among a 
series of multiple regression equations, it was possible to draw some reasonably 
firm conclusions. In all cases the dependent variable was enrollment rates of 
children age 6 to Hi: total for 1937, total for I960, urban I960, and rural 

; i960. 

At first sight it might seem that one of the most surprising results was 




the behavior of the variable "proportions of males barefoot," which comes through 
with highly significant positive coefficients in multiple regressions that 
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include any variable relating to either adult literacy or occupation, which 
ever the dependent variable* However, the real surprise is not in this, but in 
the negligible zero-order correlations between enrollment rates and proportions 
of men barefoot* At the same time, there are strong negative associations be- 
tween proportions barefoot and such variables as adult literacy (male or female) 
or proportions of males in tdiite-coUar enqployment and strong positive associ- 
ations with proportions employed in agriculture* Given this combination of 
facts, it was e^qpected that when controlling for education or occupation£G. 
characteristics, the proportions barefoot would have the positive sign it dis- 
played* The more Indigenous populations were doing renerkably well with respect 
to enrollment of their children in I960; for any given economic or adult edu- 
cational level they were apparently doing much better than other people. Pro- 
portions barefoot had been introduced to pick up an attitude cluster that was 
assumed to be less rather than more favorable to schooling* The results (which 
are consistent from 1937 to I960 and for rural and urban populations alike) are 
extremely persuasive* The attitude proxy performs with marked success in an 
inverse direction that is at once surprising and encouraging* 

Both the highest multiple regression coefficients, and the highest partial 
coefficients on some variables (notably literacy of older females) were in the 
1937 equations for total state populations. However, to discuss further either 
the 1937 or the I960 "total" sets would be less interesting than to concentrate 
on the results of the separate regressions for the urban and the rural i960 en- 
rollment rates. The urban regressions will be considered first. 

Already among the better predictors of urban enrollments in a zedro-order 
relationship, the proportion of high Incomes in manufacturing is raised further, 
to display a highly significant partied coefficient of .6^1 when it is combined 
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with proportions of in-nigrants and of males in white-collar jobs. It is almost 
certainly serving primarily as an index of visibility of economic benefits of 
schooling^ though partially also as an indicator of ability to pay for it. Pro- 
portions of in-migrants, proportions in white-collar employment, and proportions 
with high income from wages in manufacturing together explained UU par cent of 
the i960 urban inter-state variance in enrollment. But once again it is extreme- 
ly interesting to analyze the signs of these variables. That for inwidgration 
ia a highly significant negative ^6. (In zero-order relationships with urban 
enrollment rates, in-migration told virtually nothing.) Together with other 
evidence, this is an unambiguous indicator of the segmentalization of urban 
society and the separate sub-cultures and information fields with idiich large 
proportions of migrants to the city are identified. Almost all the features of 
the school decision model are picked up in this particular equation, with one 
exception. The exception is "proportions of young children (age 8 to 11) in 
paid employment," which came through in the urban equations only when it was 
combined with certain other equally weak variables (and did not attain a 5 per 
cent significant level). In other equations in which urban enrollment was the 
dependent variable, literacy of older women proved to be somewhat more inq>ortant 
than that of older men. The combination of literate older females with barefoot 
males gave the highest multiple regression coefficient obtained on urban on- 
rollments (an R of ,U73)* It must be stressed, however, that literacy of 
older females may reflect such a range of other factors as to blur its mesuiing; 
it can be interpreted at one and the same time as an attitude and information- 
field variable, an indirect indicator of ability to pay, and an indirect indi- 
cator of visibility of returns. The slightly higher (and hlg^isr F value) 
is reached at the sacrifice of greater precision in identification of processes 
bearing upon urban enrollments. 




The regressions for rural enrollments were quite different* Variables 
that might have indicated local visibility of returns to schooling (or, more 
probably, local ability to pay for it) were of little or no e3q)lanatory value* 
The child- en^loyment factor, on the other hand, emerged as iiiq)ortant (with a 
high negative coefficient) in each equation in which it was entered* The 
highest multiple correlation was obtained by combining percentages of boys age 
8 to 11 who were employed with percentages of males going barefoot (an of 
*^20), the former variable taking a negative and the latter again a positive 
coefficient* That the negative correlation between child eirqployment and en- 
rollment is not spurious is evident from the failure of the former to come 
through in the urban regressions— and despite the fact that the only evidence 
available suggests that earnings of employed children are greater in cities* 

In the country the children's earnings are a more important marginal contri- 
bution to the household* Summing up all the rural regressions (of which only 
a few were picked out for comment), they give clear evidence that the inportant 
determinants of enrollment in the countryside are attitudes about schooling and 
the degree of opportunity for std inportance of foregone earnings of school-age 
children* Such indexes as were available on ability to pay or local visibility 
of returns to education were of no inportance as explanatory factors* This 
contrasts with the urban picture, in which the important factors were visibility 
of returns and the extent to which the urban population was segmentalized, with 
large numbers of in-migrants participating only in a limited degree in the 
forward edge of Mexican modernization and in the infom»tion fields common to 
the more advanced sectors of the society* 

If only because data for individuals and families that can be used to 
analyze the role of education in development are almost non-existent, analysis 
of area data in developing countries will yield large returns* Actually, there 
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are advantages in using area data^ as discussed earlier^ despite the undeniable 
ambiguity that is called the "ecological fallacy." As Fattahipour demonstrated 
for Iran, the vast amount of census material available on sub-national areas in 
some developing countries will reward exploitation by the development researcher. 
Con^Muring his findings for Iran with the present analysis for Mexico reveals 
many similarities and many contrasts; these are quite different cultures and 
countries at quite different stages of development, with very different his- 
torical heritages and physiographic conditions. Yet evidence of the patterns 
in which information flows through a changing society and the factors determining 
how slowly or rapidly residents of different places rei^ond to or resist the 
stimuli to school attendance emerges clearly in both cases. It reveals a 
systematic sequential process that can be traded from the older generations of 
Iran in 1956 to those of Mexico in 1937 and on down to the yodng adults of the 
Mexico of I960, Sven those differences in sex patterns that are QQq>ected in 
comparing a Moslem with a Catholic-Indian nation, though they are evident 
enough, still fall within the general framework rather than overriding it. 

Probably every researcher who has probed into anything with a conplexity 
approaching the problems that have been tackled in this resarch comes out with 
a list of things that should still be done and of research endeavors ho suggests 
others might well take up. This author is no exception. The major suggestions 
are broadly two. 

First, the use of smaller geographic units, as the municipio in Mexico, 
would permit a finer drawing of spatial communication patterns, both within 
hierarchies of cities and between town and adjacent country. By reducing the 
heterogeneity of the observation units, it would permit also a sharper identifi- 
cation of relationships among those variables on which small-unit data can be 
obtained. This would be well worth doing for selected parts of Mexico despite 



the fact that educational data in particular are severely limited at the 
municipio level* 

Second^ Chapter VI barely touched the factors influencing education of 
youth, even if looking only at the primary levels. Other transforms of the 
variables already used should be tested. More in;)ortant, however, is e:qperl- 
mentation with other dependent variables, such as continuation rates and age* 
grade indicators of progress through the schools. There is reason to suspect 
that some of the results might be quite different An certain respects than 
those undertaken using enrollments as the dependent variable. Continuation 
rates pick up to a greater degree the more advanced aspects of the development 
process and provide clues in predicting the conditions under which rising pro- 
portions of young people will move on into post-primary education. 

Over -all, it is suggested that the joining of "information field" concepts 
and communication theory with economic decision models in the analysis of de- 
velopment processes should yield increasing insights into those processes. This 
study only taps a few of the possibilities in such an approach. 
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Marriage and Fertility Rates and 
Child Enploy^nant 






Single F 
20-21* 


F Under 
5 Yrs 


Enqploy 

8-U 

H 


QT5>loy 

8-U 

F 






i 960 


191*0 


i 960 


i 960 


i 960 




Variable Nunber 


U5 


U6 


1*7 


62 


63 


Labor 


force participation 












58 

59 

60 
6l 


EcAot F 10+ 19l*0 
EcAct F 12+ 19 ^ 
EoAct F I 96 O-I 9 UO 
Devel. Index 19^ 


.1*39 

.228 

-.023 

. 1*09 


-.61*0 

-. 291 * 

-. 1*19 


-.233 

-.057 

-.055 

-.153 


-.252 

-.169 

.015 

-. 601 * 


• • • • 

-.022 

.187 

-.600 




collar and professional vrorkers 
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65 

66 


Collar/EcAct M 19l*0 
GoHar/3cAct K i 960 
Collar/3cAct H 1960-191*0 


.111* 

.301 

.U5o 


-.207 
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• • • • 


.201* 

-.01*3 

-.329 


-.665 
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-.1*90 
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• • • • 

-.1*35 


67 

68 
69 


Collar/EcAct F 19l*0 
Collar /ZcAct F 19^ 
Collar/ScAct F 1960-191*0 
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.568 

.U63 
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• • • • 


.263 
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.330 
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.226 


70 
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72 


Clerk/EcAct i 960 
Clark/EcAct M I960 
Clerk/EcAct F I960 


.209 
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.278 


• • • • 
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-. 171 * 


.083 

.095 

.061 
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-.666 
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• • • • 
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Public adrainistration 
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.397 
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Agriculture 
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-.663* 
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lijidos/AgPop I 9 I 4 D 
AgLabor/Ag M 19U0 
AgLabor/Ag II i 960 


.007 

.091 

.380 


-.031 

-.072 

-.1*08 


-.005 

.213 

.078 


-.119 

.169 

-.l*oU 
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-.233 
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.356 
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.030 
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iikiuip^Land 1950 
7arm Mechanized 1950 
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.322 
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.22U 

. 327 * 
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Returns Glick 1956-1930 
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I^anufacturing aiid mining 
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Mfg ?/r+F Mfg 19'i0 
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.079 
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'Ifg Inc under )500 i 960 
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.023 


-.302 


.726 


.670 
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?a:r/c^ Fact 1930 
Pay/Erp Fact 19U0 
Fay/Lmp Fact 1950 
Pay/^i^ Fact 1955 
Pay/rbip Fact 1955/l9UO 
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. 31 * 1 * 

.392 

.162 
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# • • • 
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• • • • 

.029 

• • • • 


.156 

.091* 

-.061* 

.11*7 

• • • • 


-. 60 U 
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.056 
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:iining/3cAct M I 9 U 0 
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ABSTRACT 

The reduction of social distances among diverse groups depends upon 
economic, social and cultural ties binding these groups to each other and 
to national networks. In many Latin American countries, universal education 
through a free public school system was held to be an indispensible vehicle 
for achieving integration on a national level. This research takes a case 
in point, that of Mexico, and asks two main types of questions concerning 
the relationships between education, economic development and social change. 

First, literacy and schooling levels of adults are studied as part of what 
makes for a viable development process. Interest is in the stages by v/hich an 
industrializing economy may move from an increasingly literate labor force on, 
at lead points, to progressively higher levels of schooling of larger proportion; 
of the population. Second, attention is directed to the process of widening 
distributions of literacy and schooling. The problem is one of identifying 
components of a development nexus such that development potential can be spotted 
outside of the clearly advanced areas, and an analysis can be made of the flows 
of influence between the modernized and traditional sectors. In this orientatioi 
education is viewed as an innovation; its distribution among the population and 
its relationship to development are analyzed as a process of diffusion in both 
spatial and time dimtensions. 



